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Commissions and Maximum Rates 


AST SUMMER, in the issue of Aug. 7, 

page 154, this journal had occasion to 
comment on the decision of the New York 
Public Service Commission, Second Dis- 
trict, in the Ulster & Delaware case. Al- 
though the carefully prepared report of 
W. J. Wilgus, consulting: engineer, had con- 
vinced the commissioners that the existing 
passenger rates of this railroad were un- 
remunerative, they ruled by a vote of three 
to two that the statutes did not empower 
them to raise the rates, the existing rates 
being the maxima fixed by the railroad law. 
The Engineering Record predicted that if 
the case was carried to the Court of Appeals 
the authority of the commission to set aside 
the maxima of the statutes would be up- 
held. And the prediction has just been 
made good by a finding of the Appellate 
Division of the state Supreme Court. 
Without going into the details, the ruling 
decision states in substance that the amend- 
ments of 1911, subsequent to the passage 
of the public-service and railroad laws, 
would be meaningless if the commission’s 
interpretation were correct, and that the 
legislative maxima were intended to pre- 
vail only in the absence.of action by the 
commission. The decision is an encourag- 
ing indication that a single official body 
may, after all, handle the whole rate ques- 
tion, and regulate rates either upward or 
downward as justice demands. 


The Ultimate Court 


T is significant that in the great labor 
We crsies which seem imminent— 
those on Western railroad systems and in 
the anthracite mining field—both sides to 
the controversies are making their efforts to 
get their case before the ultimate court— 
the public at large. The time was when the 
weaker party to such a controversy sulked 
in the background and contented himself 
with declaring that the other fellow was 
unreasonable and unjust. Now both sides 
are in the open, though, as is to be expected, 
each dresses up his argument in his own 
defense with all the ingenuity possible. If 
the public will read both sides with dis- 
crimination serious conflict in these fields 
may be avoided, for the mere fact that most 
employers and employees are endeavoring 
to get their views before the public is an 
admission that they do not expect to run 
counter to what the public will ultimately 
decide is the correct view of the matter. 
The anthracite mine operators have started 
this publicity campaign by using full-page 
advertisements in the newspapers, while the 
miners have distributed to the press a 250- 
page book giving their side of the case. In 
the West the newspapers have been plenti- 
fully supplied with the arguments of both 


the railroads and the engine and train men. 
If the controversy is thus fought out in the 
press, the more serious conflict—an actual 
stoppage of work, with all of the suffering 
and loss entailed—may be avoided. It is 
earnestly to be hoped that such will be the 
case. It is fairly easy to predict that, at 
the least, since both parties are endeavor 
ing to argue with the public, that they will 
not be able to resist the demand which is 
sure to come from the public for arbitration. 


Grasping the Fundamentals Correctly 


O progress can be made in the con- 

sideration of any question if the very 
fundamentals are misunderstood. Such 
seems to be the case in connection with the 
demands which the Western engine men 
and train men are making on the railroads. 
The controversy is briefly alluded to in the 
preceding note. The public generally, and 
the newspapers also, believe that the rail- 
road employees are demanding an eight- 
hour working day. This is not the case. 
What they are demanding is an eight-hour 
day basis of payment. In a word, they ask 
for the same pay for eight hours as is now 
given them for ten hours, an increase of 
25 per cent without increasing the amount 
of work delivered therefor. The demands 
do not require the reduction of the working 
time of the employees. Manifestly this is 
not necessarily the deciding point in that 
controversy, but immediately it puts the 
question squarely before the public whether 
or not the employees are entitled to a 25 
per cent increase. Various angles need con- 
sideration and will not be taken up here. 
One thought, however, will come at once to 
the mind of every engineer who has fol- 
lowed rate regulation in recent years: 
Even if these demands, on the sole ground 
of economic consideration involving the 
employees alone, ought to be granted could 
the railroads in their present condition, 
without additional revenues from passenger 
and freight service, stand the increased 
strain? 


Intensive Street Cleaning 


ROP pieces of paper on the street in 

the shopping district in Chicago and 
they will be picked up, on the average, in- 
side of 2.7 min.; every piece will be re- 
moved within 15 min. This is the yard- 
stick in the new standard of street clean- 
liness, discussed on page 252. The sweeper 
cleans up his “block” or “patrol” during 
the first hour of the morning and thereafter 
transfers his daily burden from his arms 
to his legs, for he must walk rapidly from 
one end to the other, ever alert to make his 
pickups as fast as they fall. He must keep 
abreast of his work. Few shop-keepers in 
Chicago realize the high standard which 


has been set—one that requires the cleaner 
to pass their doors from sixty to ninety 
times every day. These remarks refer to 
the large refuse. The fine residual dust 
problem is not so easy to handle, particu- 
larly on cold days in winter when sprinkling 
is impracticable. The vacuum cleaner im- 
mediately comes to mind, but it will be 
necessary to make one small enough to 
dodge in and around traffic and over the 
sidewalks. Such a machine, operated by 
one man, would find instant consideration. 
Another possible solution is to sweep over 
the street an oiled sawdust or some materia} 
carrying an antiseptic chemical which 
would immediately fix the dust by contact. 
Both schemes appear to be too expensive, 
but experimental work with them may lead 
to a solution. Certain it is that the Citi- 
zens’ Street Cleaning Bureau, now that its 
standards have been raised so high, will 
not hesitate to experiment fully and to put 
into effect any plan that promises to abate 
this dust nuisance on the few cold days in 
the year. 


Bone Patent Declared Invalid 


LTHOUGH Judge Anderson, of the 

United States District Court of In- 
diana, in his decision against the validity 
of the Bone patent for reinforced cantilever 
retaining walls, frankly declared that he 
expected the plaintiff to appeal on the 
ground that “the defeated party usually 
thinks that the trial court knows nothing 
about it, and that he will go to a court 
that does understand it,’ the new evidence 
presented by Professor Hatt showing prior 
application of the fundamental idea is con- 
vincing. It is surprising, in view of the 
arguments of Judge Anderson, which are 
abstracted on page 248 of this issue, that 
courts have previously upheld the Bone pat- 
ent. While engineers have assumed that 
the fundamental principle involved in plac- 
ing steel rods to resist tension in such walls 
could not be patentable, the fact remains 
that the Bone patent for a steel frame rein- 
forcement in cantilever walls was actually 
issued in 1902. Innumerable suits by Mr. 
Bone for alleged infringement have re- 
sulted. In spite of the fact that the evi- 
dence of prior art introduced by Professor 
Hatt has, of course, been in existence all 
the -time, previous cases were decided in 
favor of the plaintiff, apparently ignoring 
these facts entirely. Assuming that the 
essential requirement for patentability is 
the proof that the device is new and based 
upon a new idea, the existence of prior de- 
signs or prior art based upon the same 
idea, as shown in the new evidence intro- 
duced in this case, certainly raises the ques- 
tion whether the lawyer-controlled system 
of judging the validity of engineering pat- 
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ents is not inherently weak, to say nothing 
of the apparent mistakes in the United 
States Patent Office itself in the issuance 
of patents, due to a lax system of investiga- 
tion. Many engineers consider any new 
developments in engineering design which 
they may devise to be the rightful posses- 
sion of the whole engineering profession. 
Take, for example, the New Halifax quay 
wall design described in last week’s issue. 
This is undoubtedly patentable, yet the en- 
gineers have made no effort to reserve to 
their own private profit the benefits of the 
new idea. 


Engineers Mobilize in Force for 
First Military Lecture 


ORE than a thousand men filling the 
auditorium of the Engineering Soci- 
eties Building, six hundred more in an over- 
flow meeting on the fifth floor, and hundreds 
of others unable to gain admission to either 
hall because of Fire Department rules—this 
is the way the engineering profession of 
New York mobilized to greet Captains 
Thomas M. Robins and Richard T. Coiner 
of the United States Army Engineer Corps 
at the opening session on Monday of the 
military lecture course for New York en- 
gineers, organized by the four national 
engineering societies. If any concrete evi- 
dence were needed to prove that the tech- 
nical man realizes his responsibility in 
National Defense, it was supplied in full 
measure at the meeting this week. From 
the enthusiastic response one inference 
seems clear—the War Department can 
count upon a plentiful supply of raw mate- 
rial from which to recruit its engineer 
troops if an enlargement of this branch of 
the service ever becomes necessary. This 
is worth knowing, for the progress of the 
war in Europe has demonstrated that en- 
gineers are needed as they were never 
needed before to insure the success of great 
offensive and defensive movements. The 
engineer’s art is the backbone of war as it 
is waged to-day. q 
Captain Robins, in his initial address, 
which is reported in the news section of this 
issue, attempted to give nothing more than 
a birdseye view of the organization and 
duties of engineers in war, and to explain 
in a general way what engineers in civil 
life will be called upon to do in the defense 
of the United States, but he left in the 
minds of his engineer audience this vital 
thought: No matter how proficient the en- 
gineer may be in civil practice, he is of 
little use at the front unless he is thor- 
oughly grounded in the duties of a soldier. 
Engineer troops must fight and defend 
themselves, as well as erect and demolish 
structures. There is no royal road to mili- 
tary training. It means hard work—not in 
a library armchair with a printed manual 
of instructions, but out in the open, in camp 
and on the march. Of course, reading and 
study are necessary, but it is time now tc 
dispel any illusions which may lead an en- 
gineer to think that he can step from his 
office into command of engineer troops at 
the front and direct them successfully. It 
can’t be done. 


A man must know close and extended 
order drill, the manual of arms, the use of 
a rifle, and have inculeated in him by in- 
tensive training the fundamentals of mili- 
tary discipline and team-work before he is 
fit for active duty. This groundwork in 
first principles can be obtained only through 
service in the regular Army, the National 
Guard or at summer camps, such as the one 
at Plattsburg last year. The committee 
which organized the lectures realizes this 
need for supplementing the oral instruction 
by a tour of field service, and it is safe to 
assume that an engineer battalion will be 
formed at Plattsburg next summer. Every 
engineer who intends to make himself of 
real use, in a military sense, should plan to 
attend camp. 

All of the engineer’s work in war, how- 
ever, is not with the advance troops. What 
has been said applies particularly to opera- 
tions with the combatant forces, and is 
directed principally to the men not too old 
to stand vigorous work in the field. There 
are, in addition, the important services on 
lines of communication and defense. Here 
the older men can be used to advantage— 
in directing railway operation,: the manu- 
facture of munitions, coast defenses, etc. 
Their mature judgment will be invaluable 
to the War Department in doing the kind 
of work needed to support the fighting 
troops of younger men at the front, but 
their military training need not be so com- 
prehensive as that of the man who will 
operate in the fighting zone. 

It is clear from Captain Robins’ remarks 
that there is a place for almost every man 
with technical training—young or old. 
After. the lectures are finished on March 27, 
the next step is to carry the enthusiasm 
which characterized them into camp, so 
that the theories expounded indoors may 
be put into practice in the field. 


Safety in Dam Design 


HE recent destructive floods in southern 

California have taught the usual les- 
sons. The disastrous failure of the Lower 
Otay dam, described fully in last week’s 
issue, proved again, if proof were needed, 
the unwisdom of accumulating in a struc- 
ture of such magnitude and importance so 
many elements of uncertainty. The ques- 
tion of how far it is proper to go in pro- 
viding against unprecedented conditions is 
one of such complexity that anything like 
complete agreement among engineers is 
hardly to be expected. Yet this question 
presses for some kind of an answer. It is 
plain that the flood hazards to be guarded 
against in the semi-arid Southwest have 
been underestimated heretofore, and there 
is little doubt that in future much more 
generous provision will be made for secur- 
ing safety. But it is also essential that the 
wisdom of solid and permanent construction 
be recognized by a marked avoidance of 
cheap or questionable design or construc- 
tion materials. This does not mean a stupid 
prodigality, but a more thoughtful regard 
for recent developments in dam design, 
as well as a wholesome respect for the un- 
expected. 
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One of the most valuable lessons to be 
learned from the disasters and narrow es- 
capes of the last flood period in California 
is the high value of the arch as an element 
in the design of masonry dams. The slender 
Upper Otay dam was overtopped by a flood 
pouring 3 ft. deep over its crest. Slender 
as are its proportions, and extreme as were 
the compressive stresses to which it was 
subjected, the dam was wholly uninjured. 
The old Bear Valley dam—a thin, arched 
structure that withstood the vicissitudes 
of flood and ice for many years without sign 
of weakness—can hardly be accused of rep- 
resenting conservative design, and the 
Sweetwater dam, handicapped by a central 
portion acting as a cantilever, stood with- 
out serious damage an overpour that would 
certainly have carried away the hollow shell 
recently added to its height had the struc- 
ture been straight instead of arched. The 
flood of 1895 proved that the original spill- 
way of the Sweetwater dam was wholly in- 
adequate—a fact recognized in subsequent 
improvements by the provision of a spillway 
having an estimated capacity of 5500 sec.- 
ft. Yet it is estimated that during the 
peak of the recent flood six times this 
amount passed through the spillway, over 
the crest of the dam, and through the break 
in the earthern embankment at the north 
end of the main structure. 

It may be said that if safety be granted 
as an essential in the design and construc- 
tion of a dam, it must conform to one of two 
general types. The first is of such design 
and constructed of such materials as to 
sustain without danger a heavy overpour 
for a considerable period if the spillway 
capacity is exceeded. This is certainly the 
safest general type. The second, which may 
include all kinds of earth embankments, 
hydraulic-fill, and rock-fill dams—in short, 
dams constructed of any material subject 
to serious damage from overtopping—must 
haye a spillway capacity in excess of the 
full peak of any flood that the most liberal 
estimates can indicate as remotely possible, 
and, what is still more important, the pas- 
sage to this spillway must be kept abso- 
lutely unobstructed. It must be remem- 
bered that the peak of the flood may come 
on a full reservoir, as was the case with the 
recent flood when it reached the Sweetwater 
reservoir. It would appear, then, that if 
the requirements of safety are to be met 
by the provision of this extraordinary spill- 
way capacity as a vital accessory to the 
second general type of dam, the first and 
generally preferable type in many cases 
may actually be lower in first cost. 

The Lower Otay dam was a hybrid struc- 
ture. Work was started with the intention 
of building a concrete dam, and after a ten- 
year construction period without adequate 
engineering supervision the finished prod- 
uct was not in accord with the rules of good 
practice. Well-known engineers criticised 
the manner of preparing the foundation, the 
design of the section, and the material used 
in the fill. However, the dam failed when 
overtopped, and after noting other features 
of this remarkable structure it is not sur- 
prising to find that, although the drainage 
area comprised 100 sq. miles the spillway 
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provided was only 38 ft. wide with its lip 
but 3 ft. lower than the concrete core of the 
dam. The unfortunate feature is that the 
failure of such a structure creates in the 
public mind distrust of safe structures. In 
addition to the public supervision and in- 
spection of dam construction which is 
usually demanded as a sequel to such dis- 
asters, the still greater need is for sound 
engineering practice in dam design. 


What Is the New Evidence? 


N two previous editorial discussions of 

the proposal to move the headquarters of 
the American Society of Civil Engineers to 
the Engineering Societies Building, the En- 
gineering Record has pointed out that the 
resubmission of the proposal of thirteen 
years ago is in itself evidence that there 
are new factors in the case, that the condi- 
tions have so changed that the plan of a 
unified headquarters deserves full consid- 
eration anew. 

What is the new evidence? How have 
the conditions changed? What are the new 
elements that were not present thirteen 
years ago? 

Brief reference to the earlier discussion 
of the question, when the proposal to join 
with the other societies was defeated by a 
vote of two to one, shows that the argu- 


ments against moving were, briefly, as 


follows: 

1. That the three other national societies 
were weak financially and might be unable 
to carry their share of the financial respon- 
sibility of the undertaking. 

2. That close relations with societies that 
had lower standards than the civil engineers 
would result in lowering the society in the 
estimation of the public and of the pro- 
fession. 

3. That a “merger” with the other soci- 
eties was intended. 

4. That the American Society of Civil 
Engineers would lose its identity and 
dignity. 

5. That housing in a building adjacent to 
the Engineers’ Club, a social organization, 
would work harm. 

There is no reason for discussing now 
whether these contentions thirteen years 
ago were true as to fact and justifiable as 
to conjecture. On the contrary, for the sake 
of agreement at the inception of discussion, 
it may be admitted that the alleged facts 
were true and the fears reasonable. The 
important question now is: Do these facts 
hold to-day, and is there still reason to 
fear the undesirable results predicted thir- 
teen years ago? 

We stand to-day in a far better position 
to pass judgment on the proposal than did 
the membership thirteen years ago. Then 
there was no experience as to the joint 
operation by engineering societies of a 
$1,500,000 investment; then there had been 
no test of the ability of the other societies 
to shoulder and work off a heavy financial 
burden; then there were no data on the 
effect upon the societies themselves of close 
co-operation with bodies bearing different 
standards, and no way to judge of the effect 
which such close co-operation might have 
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on the standing of the individual societies 
before the public and the profession. Now 
there is ten years of experience. What do 
the facts, as they are to-day, and the ten 
years of experience show? 

In the first place, each of the three other 
societies—of mechanical, electrical and min- 
ing engineers—will soon have successfully 
worked off the debt, about $240,000, which 
it assumed when the new building was 
erected. The United Engineering Society, 
the body which holds and operates the build- 
ing for the three founder societies, is out 
of debt and has a reserve fund of $70,000 
toward amortization and for repairs. The 
fear, therefore, that the mechanical, elec- 
trical and mining engineers cannot carry 
the financial responsibility of the Engineer- 
ing Societies Building can no longer be en- 
tertained. It is true that these societies 
are not as strong financially as is the Amer- 
ican Society of Civil Engineers. They are, 
however, on a sound financial basis, and 
with their big obligation—that involving 
their respective shares of the property cost 
—practically wiped out, the growth in 
financial strength will be rapid. 

The second objection listed above refers 
to the lower standards of the other so- 
cieties. To learn whether that objection is 


still valid attention is directed to the article - 
on page 245 of this issue, which shows the; 


requirements for admission and the mem- 
bership curves of the four national societies. 
It is evident that in the highest grade the 
requirements of the mechanical and elec- 
trical engineers are now on a par with, or 
higher than, those of the civil engineers. 
The mechanical engineers’ age limit is two 
years higher than that of the civil engi- 
neers; the professional requirements are 
the same. The electrical engineers likewise 
require a higher age, but two years less in 
responsible charge of work. The mining 
engineers, admittedly, have not advanced 
their standards as have the other societies. 
The objection of lower standards, then, has 
been removed in large part—provided that 
the requirements are rigidly adhered to. 
Such, in fact, is the case, and both the me- 
chanical and electrical engineers, with full 
appreciation that quality and not quantity 
gives a society its rank, are most jealous of 
the privilege of membership. Those un- 
qualified are rigidly disbarred. 

There is yet the possibility to be consid- 
ered that the rank accorded all the societies 
will be that of the lowest. As to that, it 
may be asked, which of the three societies 
on Thirty-ninth Street gives the flavor to 
the standing of all? Each member of the 
profession will answer in accordance: with 
his experience, but the Engineering Record 
feels certain that all but few of the replies 
will name either the American Society of 
Mechanical Engineers or the American In- 
stitute of Electrical Engineers—not the 
society with the lowest standards. 

The third and fourth objections can be 
quickly dismissed. Ten years of co-opera- 
tion under one roof have not brought the 
mechanical, electrical and mining engineers 
a whit nearer “merger” than they were at 
the start. Each is jealous of its record. 


Each would oppose most strenuously the 
loss of its identity. ' 

Contemplation of the fifth objection 
forces one to exclaim: What a change in 
the past decade! Then fears were ex- 
pressed that the “socializing” of the engi- 
neer would lower technical standards, that 
friendship and goodfellowship, while good 
in their way, must ruthlessly be separated 
from organizations where intellect must 
rule. Now, how different the sentiment! 
Engineering societies are emphasizing the 
social side of their organizations, appreci- 
ating that anything that brings their 
membership closer together is certain to 
redound to the advantage of the society, on 
its technical side, and of the profession as 
a whole. Far from being a disadvantage, 
the proximity of the Engineers’ Club has 
been a decided benefit. Committees meet- 
ing in the Engineering Societies’ Building 
have been able to adjourn to the club for 
luncheon or dinner with almost no break 
in their delibérations, while the good fel- 
lowship stimulated by the appointments of 
the club proves a. welcome respite in the 
stress of a technical convention. 

The Engineering Record is not unmind- 
ful that other practices of at least one of 
the societies in the union building have 
evoked the criticism’ of civil engineers— 
practices that did not obtain thirteen years 
ago, and therefore had no influence on the 
decision then reached. Objection has been 
made, for example, to the membership so- 
licitation and the publication of advertise- 
ments in its’ journal by the American So- 
ciety of Mechanical Engineers. The mem- 
bership’: solicitation, however, has been 
judiciously. handled; it has been directed 
only ‘at well-qualified engineers and has not 
resulted:in the lowering of the standards 
of the society. _ Despite its high plane, 
such solicitation will always earn the dis- 
favor of. those who ‘believe that a society 
should not seek but should be sought. Pro- 
vided the campaign for new members is 
properly conducted, the Engineering Rec- 
ord can see no reason for disapproving 
Of it: 

On the score of the admission of adver- 
tisements to the Jowrnal of the American 
Society of Mechanical Engineers, the En- 
gineering Record is in sympathy with the 
criticism of this practice. It believes, too, 
that it is allowing for the prejudice which 
a publisher would naturally feel toward 
such a’plan. The society has engaged in 
commercial work—a work grown great 
through skillful management. The Engi- 
neering Record believes that the standing 
of the society’s proceedings has suffered 
in the estimation of engineers on account 
of the practice. 

On the whole, however, the Engineering 
Record has believed that the objections 
raised against the plan thirteen years ago 
have been removed and that the board of 
direction of the American Society of Civil 
Engineers rightly resubmitted the proposal 
to the society. Those who were against 
the plan at its first presentation should 
carefully consider their former objections 
in the new light. 
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FORMS FOR CONCRETE STACK BASE—HOLES FOR ANCHOR RODS 


Philadelphia Electric Company Power Station A-2 Has 
Four 12-Foot Steel Stacks 165 Feet High 


160-Ton Crane Runway and Two 4000-Ton Coal Bunkers Are Other Features of 
New Steel-Frame Structure, Which Houses World’s Largest Steam Turbo-Alternator 


HE NEW Power Station A-2 of the 
Philadelphia Electric Company, located 
at Twenty-sixth and Christian Streets, 
Philadelphia, is a steel-frame and concrete 
structure containing many unusual fea- 


STEEL STACK ANCHORED BY LONG RODS 


tures. Through the courtesy of Joseph B. 
McCall, president, and W. C. L. Elgin, sec- 
ond vice-president, of the Philadelphia Elec- 
tric Company, the following detailed de- 
scription of the main structural features of 
this building, on which J. T. Windrim was 
the architect, can be given. 


SPECIAL FEATURES 


Four steel stacks, 12 ft. in diameter and 
165 ft. high, are supported on the main 
bunker floor 62 ft. above the basement floor, 
with provision for resisting uplift and 
transferring the wind pressure to the 
foundations. Two 4000-ton coal bunkers 
have been designed in steel and reinforced 
concrete in such a way that all bent plate 
connections were avoided, the sloping bot- 
toms and sides being formed of reinforced 
concrete. The 160-ton crane in the turbine 
room required double-beam crane girders 
braced for lateral forces by. diaphragms to 
adjacent floors. The ceiling of this turbine 


room is also of special design, using flat tile 
between steel beams to give an arch effect. 

This new power plant will contain the 
largest steam turbo-alternator in the world, 
and another almost as large. It will gen- 
erate 65,000 kw. and control 104,000 kw. of 
alternating electric current, which would be 
sufficient to furnish a string of 50-watt 
lamps 8 ft. apart strung all the way from 
Philadelphia to the Pacific Coast, assuming 
a conducting wire without resistance. 

The general dimensions of the building 
are given in the plan and sections in one of 
the accompanying drawings. The new 
structure is an extension of the present Sta- 
tion A-1. The east wall of the latter, after 
the window openings have been bricked up, 
will separate the two buildings, although the 
plants will be connected electrically. 
The turbine house on the north .~ 
along Christian Street is about 8» j 
115% x 189 ft. in plan, and con- 
tains the turbo-alternators, switch 
galleries, oil room and restaurant. iS 


A 18-in. curtain wall divides the turbine 
house from the boiler house in the rear and 
acts as a fire wall. The building is fire re- 
sistant throughout, as brick walls, rein- 
forced-concrete floors and protected steel 
framing have been used. The main turbine 
room is seen to be exceptionally spacious, 
65 x 188 ft. in plan and about 90 ft. high. 


STEEL STACKS AND SUPPORTS 


The four steel stacks, with no guys 
whatever, are each 165 ft. high above the 
bunker floor, and 12 ft. in diameter, en- 
larged at the base to 18 ft. Their location 
is shown in the plan above mentioned and 
the bracing in the bunker floor indicated by 
heavy lines. Their total height above the 
basement floor is 227 ft. Double-web plate 
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girders 4 ft. deep and sixteen 214-in. anchor 
bolts, as shown in one of the accompanying 
photographs, are provided for each stack 
base. The long bolts between vertical 
brackets on the lower section of the stack 
pass through the holes for which the cores 
are placed, as seen in one of the photo- 
graphs, the girders being filled with con- 
crete inserted through the open holes 
shown. 

The total wind pressure on the exposed 
diametral area of one stack is 30,000 Ib., 
and the overturning moment at its base is 
3,000,000 ft.-lb. The approximate weight of 
the stack with its lining is 250,000 lb., and 
the weight of the concrete base to which 
the stack is anchored is at least as much 
again, giving a total of 500,000 lb. Assum- 


Conveyor Floor Level _ 


ENGINEERING RECORD 


ing a distance of 10 ft. from this resultant 
at the center of the stack to a center of 
pressure at any side of the base, the resist- 
ing moment is more than 5,000,000 ft.-lb., 
without including the effect of dead load of 
floors and columns below. The overturning 
effect of the wind on the stack is thus amply 
resisted. The downward tiurusts on the 
centers of pressure were provided for in 
the design of the girders and columns and 
their connections. 


WIND BRACING FOR STACKS 


In addition to the overturning effect of 
the wind, the horizontal pressure at the base 
of each stack had to be transferred to the 
foundation about 65 ft. below. As vertical 
diagonal bracing would interfere with the 
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operation of the boilers, horizontal diagonal 
braces, as shown in the plan by heavy lines, 
were used from the corners of the square 
concrete stack bases. These braces from 
the two interior stacks distribute the east- 
and-west horizontal thrusts to the complete 
bracing system shown in the middle bays, 
and thence to the ends of this system, up 
the solid end walls of the bunkers to the 
horizontal girders at the end, shown by one 
of the photographs, and into the brick 
walls on the south end and the rod bracing 
in the partition wall on the north end of 
the boiler house. This rod bracing consists 
of 14%, 1% and 1%4-in. upset round diag- 
onal rods, with clevises, in every other bay 
of the building and connected to brackets 
riveted to the columns and beams. 

The north-and-south horizontal thrusts 
are transferred directly to the north end of 
the boiler house and thence through the re- 
inforced-concrete floor of the restaurant gal- 
lery and the diagonal bracing in the oil- 
room floor, acting as horizontal girders, to 
the outside brick walls on the east and 
west of the boiler house and thence to the 
foundation. These heavy brick walls are 
supported on steel spandrel girders at- 
tached to the columns with rigid connec- 
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SECTION THROUGH CRANE GIRDER, SHOWING 
CORNICE AND CONNECTIONS 


tions, so that each side of the boiler house 
is assumed to be capable of transferring 
shear to the foundation. 


4000-ToN COAL BUNKERS 


A general view of one partly completed 
bunker is shown, giving some idea of the 
size necessary for the 4000-ton required ca- 
pacity. At the far end are transverse con- 
veyors from which the coal will pass 
through the hopper-like chutes into the lon- 
gitudinal conveyors shown on the sides and 
at the upper part of the picture, from which 
it drops into the bunkers. The hoppers can 
be seen below, and in one case the top of a 
feed pipe leading down to the automatic 
stokers. The steel framing and concrete 
walls are shown in detail in the accompany- 
ing cross-sections. The 24-in. I-beams 
frame into a 60-deg. sloping bent consisting 
of a pair of 24-in. I-beams 4 ft. 6 in. on 
centers. These bents are tied together at 
about two-thirds of their height by a pair 
of 15-in. channels, as seen. The longi- 
tudinal beams in the sides of the bunkers 
at these points are placed horizontally to 
simplify the details of the connections. 

The design of the bunker frame was stud- 
ied throughout to avoid any hip-and-valley 


VIEW OF LARGE COAL BUNKER WITH FORMS IN PLACE 
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connections, with the result that no bent 
plates are used. These connections are 
clearly shown in one of the photographs. 
The main horizontal girders supported in 
pairs by columns 4 ft. 6 in. apart are also 
shown, their sections being indicated on the 
detail drawing. 


DESIGN OF BUNKER FRAMING 


F. N. Kneas, the architect’s consulting en- 
gineer, who designed the structural work 
and concrete throughout the buildings, pro- 
ceeded as follows in designing the bunkers: 
The crushed coal was assumed to weigh 50 
lb. per cubic foot, with an angle of repose of 
30 deg. The ratio of horizontal to vertical 
pressure at any depth would then be 1/3, 
according to the usual Rankine formula. 
The resulting horizontal pressure on verti- 
cal walls of 16.7 lb. per foot of depth gave 
a normal pressure on the 60-deg. side walls 
of 25 lb., as found by the ellipse of stress. 
On the 45-deg. side of the bunker bottom 
the pressure was found to be 33 lb. per foot 
of depth. The bunkers were designed for 
the resulting normal total pressures, using 
the unit pressures and the known depths be- 
low the top level. Trimmed bunkers were 
assumed; that is, coal filled to a horizontal 
level at the underside of the conveyors. 

The unit stresses used throughout the de- 
sign are those allowed for buildings by the 
Philadelphia building code. The bunkers 
were designed with intermediate division 
walls, so that any section could be emptied 
if fire should start in the masses of coal. 
The concrete of the bunker slab is made 
practically watertight by the incorporation 
of hydrated lime in the mixture to prevent 
leaks and dripping when the coal is 
drenched with water. Such concrete was 
also found to flow more easily, and hence fa- 


- cilitate the pouring of the complicated parts 


of the bunker. A hard cement finish was 
applied on the interior bunker surfaces. 


SPECIAL CONDITION CONSIDERED 


A special condition was further consid- 
ered by the engineer. Any wetting down 
of the coal, in case of fire, would decrease 
the angle of repose and increase the normal 
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pressure. While water would pass through 
and out the chutes at the bottom, it was 
assumed that 10 ft. of water above the out- 
let might be possible. Assuming crushed 
coal to have 40 per cent voids, 1 cu. ft. of 
coal weighing 50 lb. would displace 0.6 cu. 
ft. of water weighing 62.5 lb. or 37.5 lb. 
The net weight of a cubic foot of crushed 
coal in 1 ft. of water is therefore 12.5 lb. 

By submerging a small test pile of coal 
under water it was found that the angle 
of repose was approximately 25 deg. Using 
the Rankine formula, the net horizontal 
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TYPICAL CONNECTION OF HEAVY CRANE GIRDER 
" TO COLUMN 


component for 1-ft. depth of submerged coal 
is 5 lb., which with the 62.5 lb.. water pres- 
sure, gives a total of 67.5 lb. fluid pressure 
on vertical surfaces. On the sloping 60-deg. 
and 45-deg. sides the total “fluid” pressures 
were found by the ellipse of stress to be 
69.5 and 71.2 lb. respectively. In other 
words the pressures due to submerged 
crushed coal were found to be equivalent 
to those due to fluids weighing from 67.5 lb. 
per cubic foot when applied to vertical sur- 
faces up to 71.2 lb. per cubic foot on 45-deg. 
slopes. For this special condition the allow- 
able unit stress in the steel was increased 
from 16,000 Ib. to 20,000 lb. on the extreme 
fiber. 

The horizontal girders supporting the end 
walls of the bunkers are connected by the 
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tie which runs lengthwise with the bunkers, 
as shown in the detailed drawing, at the top 
of the division walls. This tie also acts as 
a strut between the tops of the division 
walls, and any surcharge on any division 
wall is carried by this longitudinal tie to 
the horizontal girders at the end shown in 
the photograph. The cumulative effect of 
the simultaneous surcharge on similar sides 
of the division walls and the end wall has 
been considered in the design of the girders 
and the ties. 


160-ToN CRANE RUNWAY 


One of the governing features of the tur- 
bine-house design was the 160-ton electric 
traveling crane spanning 61 ft. between 
runway girders. The maximum load on 
each of the four wheels on each runway is 
105,000 Ib., and the wheel spacing is 6, 10 
and 6 ft. The runway girder span is practi- 
cally 18 ft. between columns. Two 24-in. 
110-lb. beams with double top and bottom 
cover plates were used, the unit fiber stress 


being assumed at 12,500 lb. to allow for im-. 


pact. To avoid inward buckling of the top 
flanges under the concentrated wheel load, 
steel diaphragms of %-in. web and four 
angles 3144 x 2% x 3% in., with webs ma- 
chined to fit the top and bottom flanges, 
were spaced not more than 4 ft. apart. The 
details of these diaphragms and the crane 
girder seat on top of the offset columns are 
given on the accompanying sketch. 

The runway girders are braced against 
lateral thrusts, due to starting or stopping 
the trolley, by diaphragms spaced not more 


than 6 ft. apart and connected to the main 
columns and to the gallery floor girders. 
The longitudinal thrusts on the runway due 
to starting or stopping the travel of the 
crane itself are carried to the ground by 
diagonal rod bracing in the vertical walls, 
three intermediate bays on the north side 
being braced. The thrust is carried to the 
division-wall bracing, on the south side by 
the horizontal diagonals in the oil room. 
The roof bracing, as shown in the plan, 
carries the wind pressure to the same verti- 
cal plane on the north side, and by diag- 
onals in three vertical bays on the south 
side down to the oil-room level and thence 
to the foundations as described above. 


ARCHED CEILING AND TESTS 


The arched ceiling for the turbine room 
is built up of overlapping flat tile 1 in. 
thick, 6 in. wide and 24 in. long to a thick- 
ness of from 4 to 6 in. The arch spans 
about 65 ft. with a radius of 68 ft. and a 
rise of about 8 ft., but is steadied and partly 
supported by longitudinal steel channels 
spaced 6 ft. 9 in. on centers near the spring- 
ing line and 12 ft. 6 in. on centers at the 
crown. To take the thrusts 34-in. tie rods 
2 ft. on centers are carried from the ap- 
proximate centers of pressure at the spring- 
ing lines though the intermediate steel 
channels. In addition 34-in. rods are built 
into the arch ring itself on alternate 2-ft. 
centers to supply ties for the reinforced- 
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tile slab action. The latter rods had hooks 
on the ends and rested upon the bottom 
flanges of the steel beams. The accompany- 
ing detailed sketch shows this construction. 

Two tests were made of this tile ceiling 
and loads approximating 60 lb. per square 
foot average intensity caused deflections of 
only 1/50 in. in the short panel near the 
spring line and 1/30 in. in the long panel 
near the crown. In one case the load was 
allowed to remain twenty-four hours and in 
the other about nine hours without any in- 
crease in deflection being observed, and in 
both cases about 75 per cent of the deflec- 
tion was recovered upon removal of the 
load. 


Bone Wall Patent Invalid 
Because Anticipated 


Because of Prior Use, Judge Anderson of U.S. 
District Court in Indiana Sustains Com- 
missioners of Marion County in Suit 


ASING his decision mainly on the evi- 

dence presented by Prof. W. K. Hatt of 
Purdue University, showing examples of the 
previous use of reinforced-concrete canti- 
lever retaining walls, Judge Albert B. An- 
derson, of the U. 8S. District Court in In- 
diana, holds that the Bone patent No. 
705,732, issued in 1902, is not infringed by 
retaining walls of this type as now built, 


and that the patent was invalid because of 
the existence of prior art. This decision, 
handed down Jan. 26 in the case of Frank A. 
Bone, of Cincinnati, against the Board of 
Commissioners of Marion County, Indiana, 
et al., is contrary to that of the district 
court of Cleveland, which upheld the patent 
and infringement thereof in the case of 
Bone against the city of Akron, which deci- 
sion was affirmed on appeal to the Sixth Cir- 
cuit Court of Appeals at Cincinnati, and by 
Judge Trieber in the U. S. District Court at 
Denver. 

The decision of Judge Anderson was the 
outcome of the presentation by Professor 
Hatt of the following references showing 
prior use of the principal idea: (1) Stowell 
and Cunningham, U. S. Patent; (2) 
Deutsche Bauzeitung, 1894; (3) Rehbein in 
Monier und Beton-Bauwerke, 1894; (4) 
Nolthenius article in Tydschrift vanhet 
Koninklyk-Instituut, 1896, and (5) Planat’s 
articles on page 610, Vol. 9, 1894, and page 
621, Vol. 11, 1895, in La Construction Mod- 
erne. The principal arguments of this de- 
cision which, if upheld, will affect large sec- 
tions of the country where similar cases are 
pending, have been abstracted in the follow- 
ing selections from the verbal opinion ren- 
dered by Judge Anderson: 


FOUNDATION OF PREVIOUS DECISION 


It is perfectly evident to my mind that 
the very foundation of the decision of the 


Circuit Court of Appeals of the Sixth Cir- 
cuit, as well as the foundation of the de- 
cision of the District Court from which that 
case was appealed, was wrong; the very 
foundation of it was wrong. I am firmly 
convinced either that the matter was not 
fully presented to the district judge in 
Cleveland, and that the record was not as 
fully made up in the Court of Appeals as 
it is here, or at least that they did not un- 
derstand it—one or the other. 

Judge Day in the previous decision says: 
“Considering the claims of the patent, and 
the testimony, I am of the opinion that 
Bone, the patentee, was the first to rein- 
force the retaining wall of concrete or ma- 
sonry in such a manner that the weight of 
the retained material would be utilized to 
impart through the reinforcing members 
tensile resistance to the stem or vertical 
part of the wall, thereby fortifying this part 
of the wall against breaking strains.” 


NEW EVIDENCE PRODUCED 


We now know in the light of the evi- 
dence in this case, that Bone was not the 
first to reinforce the retaining wall in such 
manner. He was not the first person to 
reinforce a retaining wall; he was not the 
first to conceive the idea of a reinforced re- 
taining wall which was so shaped and con- 
structed that the weight of the earth on the 
heel of the wall would withstand the pres- 
sure of the dirt or the earth on the wall. 
It may be that upon the record before 
Judge Day, Bone was the first person to do 
this. So far as the record in this case is 
concerned, the absolute converse of that 
proposition has been demonstrated. 

Further, Judge Day says: “In the pres- 
ent more or less familiar state of the rein- 
forced-concrete art, the impression is nat- 
ural that there cannot be patentability in 
the structure of these claims, but the pat- 
ent was issued upon an application filed in 
1899, which was a renewal of an application 
filed in 1898, and Mr. Bone’s idea is shown 
to have antedated his application. The said 
invention consists principally of intro- 
ducing into masonry of concrete, stone or 
brick a framework of steel or iron in such 
a way that the whole wall is so much 
strengthened thereby that the volume of the 
masonry may be greatly reduced, and yet 
the height, base and strength against over- 
turning, bulging or settling will still be 
ample.” The record in this case shows a 
number of things to anticipate that sub- 
stantial thought. 

Judge Day continues: “If the prior art 
had shown a structure intended for a re- 
taining wall, and having a heel such that 
the weight of the earth thereon would tend 
to keep the wall erect, it might be difficult 
to find invention in merely adding the form 
of reinforcement most suitable to create 
the desired tensile strength; but we find no 
such earlier structures.” Now the evidence 
in this case shows a number of such earlier 
structures, and so the very foundation of 
this opinion is taken away by the evidence, 
assuming that the decision was based upon . 
the record as here given. 


REHEARING EVIDENCE ALSO DEFECTIVE 


On the application for a rehearing, where 
the court declined to direct the court below 
to open the case to permit the defendant 
to put in a certain German patent after de- 
ciding that’ there was no satisfactory ex- 
cuse for not producing the proof in due 
time, the court went on and said: ‘While 
the new reference (if it passed the limits 
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of mere suggestion or unsuccessful experi- 
ment) would be distinctly pertinent upon 
the issue of invention, and if properly 
proved in another case should receive care- 
ful consideration, it is not so demonstrative 
of error in the result already’ reached as to 
require its reception.” 

So the court did not have before it the 
evidence either on the petition for a rehear- 
ing or on the original hearing that this 
court has on the state of the prior art. 
There is shown here beyond any question 
whatever retaining walls, anticipations of 
retaining walls, publications and descrip- 
tions of them which are of the cantilever 
type. 

Now, I think it is going a long way to 
assert that what the defendants did is an 
infringement of this patent on either 
ground; and, inasmuch as I am a mere ex- 
amining magistrate, and inasmuch as the 
defeated party usually thinks that the trial 
court knows nothing about it, and that he 
will go to a court that does understand it, 
I will dismiss this bill for want of equity. 


A TYPOGRAPHICAL ERRorR in the table on 
page 151 of the issue of Jan. 29, in the 
article on the relative strength of slag and 
broken-stone concrete, makes the strength 
of trap-rock concrete apparently higher at 
the age of six months than it is at twelve 
months. The value 4053 given for strength 
at six months should be 3053. 
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Heavily Loaded with Snow, 
Cathedral Dome Falls 


Unprecedented Snowstorm and Blizzard Piles 
Snow in Pockets on Roofs and Overloads 
Supports—Lower Chord of Truss 
Fractured 


OLLOWING an unprecedented snow 

fall for its locality, the supports of the 
43-ft. dome of the St. James Cathedral in 
Seattle, Wash., collapsed on Feb. 2, under 
the weight of tons of water-soaked snow 
drifts which had collected in pockets on all 
sides of the dome, overloading the four 
steel latticed trusses upon which it rested. 
Fortunately, the main supporting piers and 
walls are practically undamaged, as seen in 
one of the photographs, so that the total 
loss is estimated as only about $75,000. 
The city building department is making a 
thorough investigation of the causes of the 
failure. The following general facts are 
based on information from W. M. Somer- 
vell, of Somervell & Putman, architects, of 
Seattle, who was originally in charge of the 
construction, and from C. G. La Farge, of 
the firm of Heins & La Farge, architects, 
New York City, who were the designers of 
the structure. 


GENERAL DIMENSIONS 


St. James Cathedral is located at the 
corner of Ninth Avenue and Marion Street, 
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STEEL TRUSSES FAIL UNDER HEAVY SNOW LOAD AND CATHEDRAL DOME FALLS 
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ST. JAMES CATHEDRAL IN SEATTLE 


Seattle, and is shaped like a cross in plan, 
with a square crossing about 70 ft. clear 
opening near the center of the building, 
above which the 43-ft. tower is carried on 
four intersecting horizontal lattice steel 
trusses 73 ft. long in two pairs about 44 ft. 
apart. All of these trusses rested on piers 
of brick in cement mortar, the piers in one 
case being buttressed by the curving brick 
walls of the projecting alcove, and in the 
other case by steel framing to 12-in. Z-bar 
columns below. 

The zenith of the copper-covered dome, 
which can be seen in one of the photo- 
graphs, was about 115 ft. above the cathe- 
dral floor, and about 40 ft. above the sup- 
porting trusses, its rise above the spring- 
ing line being about 21 ft., the dome spring 
from the top of the octagonal brick wall 
centaining the windows in a drum or tower 
about 14 ft. high. The dome was steel 
framed, of eight bent I-beam ribs, with a 
horizontal I-beam tie at the springing line. 
The opening of the dome is 70 ft. above the 
cathedral floor. 


SKYLIGHT ADDED AFTER COMPLETION 


Owing to difficulty with the acoustics of 
the cathedral, it was found necessary to 
seal the dome with a flat glass skylight, 
some five months after the completion of the 
building. This was done under the super- 
vision of a local architect, and, of course, 
added a slight dead load weight to the steel 
trusses. These four steel trusses were de- 
signed to support the whole tower and dome, 
with wind and only light snow loads, be- 
cause Seattle seldom experiences heavy 
snow storms. 

One of the photographs shows the pockets 
outside the octagonal drum in which the 
snow accumulated. Owing to changes in 
the direction of the wind during the 36-hr. 
snowstorm and blizzard preceding the fail- 
ure, all sides of the roof around the base 
of the drum was piled about 7 ft. high with 
drifted snow. 


PROBABLE CAUSE OF COLLAPSE 


In the opinion of Mr. Somervell, the prob- 
able cause of the collapse was defective 
steel in one of the trusses. The heavy 
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water-soaked snow was found by test to 
vary from 28 to 35 lb. per cubic foot. This 
extraordinary load, which one engineer esti- 
mated at 30 tons total, seems to have caused 
the west end of the truss to fail, the lower 
chord being broken at that end and the 
diagonal end compression member badly 
buckled. The fractured steel showed prac- 
tically no elongation, and the nature of the 
injury is such that it probably did not re- 
sult from the fall. 

As the four trusses intersected and were 
spliced at the points of intersection, the 
failure of one carried down the others, and 
the whole of the superstructure above col- 
lapsed with them. The supporting brick 
piers and walls are apparently intact. The 
fact that the side windows blew out under 
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National Society Membership and 
Qualifications Compared 


N CONNECTION with the editorial in 

this week’s issue, dealing with the pro- 
posal to move the headquarters of the 
American Society of Civil Engineers to the 
Engineering Societies Building, the accom- 
panying curves of membership and table of 
admission qualifications to the various 
grades are pertinent. In the higher grades 
of membership it will be noted that the re- 
quirements are very similar for the civil, 
electrical and mechanical organizations. 
The minimum age for the former is thirty 
years as against thirty-two years for the 
others. Both the civil and mechanical 
bodies specify five years in responsible 
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GROWTH OF THE FOUR NATIONAL SOCIETIES FOR FORTY-FIVE YEARS 


COMPARISON OF REQUIREMENTS FOR ADMISSION TO AMPRICAN SOCIETY OF CIVIL ENGINEERS, AMERICAN So- 


CIETY OF MECHANICAL ENGINEERS, 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS AND AMERICAN 


INSTITUTE OF MINING ENGINEERS 


A.S.C.E. A.S.M.E. A.LE.E. A.I.M.E. 
Member Member Fellow Member 
DN OS cir) Stil COTO Eee 30! yr. 32 yr. 32 yr. All professional mining engi- 
Design and direction (as principal, neers, geologists, metallur- 
important engineering work)..... Yes Yes Yes gists or chemists and all per- 
Practice of profession.............. 10 yr. 10 yr. 10 yr. sons actively engaged in those 
Responsible charge .......-. 1c eee 5 yr. 5 yr. 3 yr. branches of engineering. 
Number of references.............. 5 5 5 3 
Assoc Assoc. Associate 
Member Member Member All persons desirous of join- 
LINED SS acilicn = 594.9) ich ARR 25 yr 27 yr. 27 yr. ing acceptable to the board of 
Design (charge of work under direc- directors. 
BVO) oy BS aiecs 2 RS ORO eee OR ma 4 No No Yes 
Practice of profession.............. 6 yr. 6 yr. 5 yr. 
GDA ENOL GWOT Msi ie, oa) 07 003, <ii0) arn ajavsieie Lyn: i yr: 
Number of references.............. 5 5 4 3 
Junior Junior Associate 
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HS PAROLE CAR URLS a ss. 6 ccs euelltc eeawecenes 2 yr. 2 yr. 
Graduation from engineering school 
equivalent to practice............ 2 yr 2 yr. yar 
Number of references............-+ 5) 3 3 


the sudden heavy air pressure caused by 
the falling dome undoubtedly saved the side 
walls from failure. 

The steel trusses were fabricated by the 
Des Moines Bridge & Iron Company, of 
Des Moines, Iowa. 

The cathedral was designed in 1905 By 
Heins & La Farge, of New York City, archi- 
tects for the Cathedral of St. John the 
Divine, New York. It was completed in 
1906, and dedicated in 1907. The structure 
cost about $400,000. The present bishop, 
Right Reverend E. J. O’Dea, has authorized 
a statement that the work of rebuilding 
will proceed at once. 


Two WEEKS’ VACATION WITH Pay has 
been voted by the Boston Transit Commis- 
sion to all its employees on the labor pay- 
roll, according to the annual report of the 
commission. 


charge of work as against three years for 
the electrical society. The mining engi- 
neers, it will be noted, are not governed by 
the detailed admission requirements which 
obtain in the other organizations. 

Other features of the comparison are dis- 
cussed in detail in the editorial to which 
reference has been made. 


FIRE LOSSES IN 1915 DECREASED $52,- 
755,000 as compared to the 1914 record for 
the United States and Canada, according 
to the records compiled by the Journal of 
Commerce. The total losses by fire last 
year were only $182,836,000, as compared 
with $235,591,000 the previous year. This 
presents the first sign that the educational 
efforts being put forth to reduce the ap- 
palling fire waste are beginning to bear 
fruit. It is the smallest loss the country 
has known since 1905. 
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Newark Commission Urges 
Importance of City Plan 


Comprehensive Report Makes Variety of Rec- 
ommendations for Both Undeveloped and 
Built-Up Sections—Studies Embrace 
Surrounding Towns 


OT ONLY the city of Newark, N. J., 

itself, but also the surrounding com- 
munities which have a collective population 
almost equal to that of Newark, are em- 
braced in the report of the Newark City 
Plan Commission, presented recently as the 
result of three and one-half years of study 
of the problem. The study is divided into 
four parts: Streets and transportation of 
all kinds; recreation and civic beauty; 
housing and public control of private de- 
velopment; and planning the greater city, 
and a program for future work. The pro- 
gram assigns work in five-year periods up 
to 1956. The commission regards the plan 
presented as tentative; it hopes that criti- 
cisms and suggestions will be forthcoming, 
but that when finally revised the plan will 
be adopted through a referendum. 


STREETS AND TRANSPORTATION 


Regarding streets and transportation, the 
proposed plan includes both new streets for 
undeveloped sections, and extensive street 
changes in built-up districts. Five of the 
latter are proposed, as follows: (1) Exten- 
sion of Central Avenue from Broad to Mar- 
ket Street—considered the improvement 
most needed in Newark; (2) straightening 
of Washington Street at Market Street; 
(8) extension of Frelinghuysen Avenue to 
Clinton Avenue; (4) widening of Lafayette 
Street from Broad to Mulberry Street, and 
(5) widening of Mulberry Street. Outside 
of the business district the suggested 
changes aim at the perfecting of the main 
rectangular and radial systems and at 
greater flexibility of the minor system. 

In the matter of transportation the com- 
mission adheres to the recommendations 
made in a previous report for the rerouting 
of street cars. One-way vehicular traffic is 
recommended for a number of streets, and 
parking and other traffic regulations are 
proposed. Provision for adequate and suit- 
able railroad stations, elimination of the 
remaining grade crossings and the construc- 
tion of a connecting railroad along the 
meadow waterfront, with possibly another 
along Morris Avenue and the Morris Canal, 
are the steam railroad changes proposed. 
Expansion of the municipal water terminal 
now under construction (see the Engineer- 
ing Record of Aug. 14, 1915, page 201) is 
suggested as something to be carried out 
only after years, but to be done according 
to a definite plan. 


PARKS AND BUILDINGS 


The second main head includes parks, 
recreation, public buildings, appearance of 
city streets, and lot and yard cultivation. 
The general plan shows numerous new 
parks, linked up with those in existence by 
broad parkways. Harmonious location of 
public buildings, rather than the creation, 
at considerable expense, of a civic center, 
is recommended. In the way of artistic 
public squares, a novel suggestion is the 
“Tronbound Plaza” proposed at the site of 
the Market Street Station of the Pennsyl- 
vania Railroad, the plan contemplating a 
large open circle, an octagonal station in 
the center and the elevated railroad passing 
diametrically across the circle and through 
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the station. Aside from the recommended 
expenditures, the commission urges the 
cleaning up of the city and the substitu- 
tion by the owner of private property of 
beauty for ugliness. 

With reference to housing; changes are 
recommended in both the building code and 
the sanitary code in the light of the most 
advanced knowledge of the subject, and the 
need of a permanent housing association is 
pointed out. Regulation of the heights of 
buildings, and districting, are also recom- 
mended, and the lot-size question discussed. 


ADJACENT MUNICIPALITIES 


Because Newark itself is now largely re- 
stricted as to expansion of area by the nu- 
merous separate cities and towns surround- 
ing it, and because these places, though 
likely to cling to their separate identities, 
geographically form with Newark one 
larger city, the Newark City Plan Commis- 
sion, in co-operation with the Board of 
Street and Water Commissioners, formed 
some time ago an organization known as 
the “Conference on Interurban Improve- 
ment of Newark and Adjacent Municipali- 
ties” for the purpose of interesting and en- 
couraging neighboring towns in making 
public improvements with an eye to future 
development. The Conference found three 
prime needs: (1) Extension of the major 
system of rectangular thoroughfares; (2) 
extension of the system of radial thorough- 
fares; (3) development of vacant land in 
conformity with the major and minor street 
systems. The report points out, however, 
that the study made by the Conference was 
brief, and that its conclusions are not final. 
It is recommended that the laying out of a 
comprehensive plan for the metropolitan 
area be undertaken either by the several 
communities or by a centralized authority. 


PROGRAM TO 1956 


For the execution of the work in Newark 
eight five-year construction periods, ex- 
tending to 1956, are outlined. These, for 
the first two periods, are in turn divided 
into non-financial and financial undertak- 
ings. During the first period the financial 
undertakings include the extension of Cen- 
tral Avenue, the straightening of Washing- 
ton Street, the widening of Lafayette 
Street, the creation of the Ironbound Plaza, 
and a number of other improvements. The 
non-financial undertakings include the re- 
vision and adoption of the city plan itself, 
the revision of various codes, regulations 
and building lines, the establishment of 
trolley service on certain additional streets, 
the making of studies and the dissemination 
of knowledge on the subject. 

The report is signed by Austen H. Mc- 
Gregor, president; Frederick J. Keer, vice- 
president; Joseph M. Byrne, treasurer, and 
Christian W. Feigenspan, David Grotta, Au- 
gustus V. Hamburg and Gustavus Staehlin, 
the seven members of the City Plan Com- 
mission. George B. Ford and E. P. Good- 
rich, consulting engineers, of New York 
City, were retained as expert advisers dur- 
ing part or all of the investigation. 


DIAGRAMS SIMILAR TO THE NOMOGRAPHIC 
CHART described in this journal by G. S. 
Coleman in a letter to the editor, Oct. 16, 
1915, page 489, on the determination of the 
coefficients in Kutter’s formula, have been 
printed in the pamphlet, “Instructions for 
Measuring Discharge of Water by Current 
Meter,” issued by the Hydrometric Service 
of Russia. 
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Is the Model Weir Unreliable? 


Assumption That Flow Over Similar Dams Is 
Proportional to 5/2 Power of Linear 
Dimensions Seems to Be Sound 


By BEN D. MOSES 
E] Paso, Tex. 


HE ENGINEERING profession is to- 

day confronted most seriously by the 
problem of water measurement. Small 
quantities in closed conduits are handled to 
more or less satisfaction by different types 
of meters, but for streams and open chan- 
nels rough approximations by the use of 
empirical formulas are the best that can 
be done. Frequently some one steps to the 
front with some plan, possibly of chemical 
measurement or velocity meters, all of 
which fall short of the mark for one reason 
or another. But there is one that presents 
us with a means that, if founded on sound 
principles, will enable us to cope satisfac- 
torily with many hitherto impossible prob- 
lems. It is the model weir. 


ERRORS OF MODEL DAM 


In the Engineering Record of Aug. 16, 
1913, page 193, there appeared an article 
on the use of a model dam for the deter- 
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contracted and suppressed weirs, down to 
a breadth of 7 ft. and head of 3/10 ft.” 

Plate VII in “Hydraulics,” by Hamilton 
Smith, Jr., is a plat of the coefficient C. 
These curves have been traced in the illus- 
tration herewith, and the points on the sey- 
eral curves, representing the same ratio 
h/l (l being the length of the crest and h 
the head over the crest) picked off. It is 
interesting to note that these points fall 
very closely on a straight horizontal line, 
pointing toward the constancy of the coeffi- 
cient C. To be a little more clear, take the 
proportion h/l = ¥%. The points will be 
obtained for each case by simply dividing 
the length by 8. For / = 15 ft., the head 
must be 15/8 = 1.875. Similarly on 1 = 
LO £:,) y =10/8) eB ROnn ee (ance ee 
7/8 = 0.8753 onl =) oft — 15/8 = 06208 
on. = 4h ="4/3) = 0b andeso ven: 

It would seem, then, that C is the same 
for all suppressed weirs over 7 ft. long and 
for the special head, ml, where m = factor 
h/l. Or, broadly stated, C in Q=2/3 
cbh\/2gh is constant for all similar weirs 
having the same ratio h/b. One value for m 
has been followed through, but other values 
produce the same result. 

The curves for the suppressed weir have 
been used in preference to those of the fully 
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RATIOS OF LENGTH OF CREST TO HEAD ON IT POINT TO CONSTANCY OF COEFFICIENT ¢ 


mination of the flow on a rather large 
structure, and the article, aside from de- 
scribing a unique device, presents us with 
the suggestion of using models for the 
obtaining of rating curves for streams too 
large for weirs or meters. The article 
closes with a summation of possible errors, 
as follows: 

“In summing up the probable sources of 
error in the above method we may con- 
sider them under the following heads: 
(1) Errors in hydraulic measurements of 
the flow over the model; (2) errors in draw- 
ing the rating curves; (3) errors in assum- 
ing the flow over similar dams to be pro- 
portional to the 5/2 power of their linear 
dimensions; (4) errors in the construction 
of the model.” 


QUESTION OF PROPORTIONAL FLOW 


Errors 1, 2 and 4 have to do only with 
the personal side of the question and may 
be entirely waived in a consideration of the 
soundness of the principles underlying such 
a method. No. 3, then, may be considered 
the pillar supporting the entire structure. 

This article is not intended as a conclu- 
sive proof of the accuracy of the assumption 
of No. 3, but as an investigation only. 
There are several methods of attack. One 
will be taken up at present, and is simply 
an application of a statement in the article 
mentioned above, to wit: 

“If the curves of the coefficient, G, in 
terms of head, h, and for different breadths 
of notch up to 19 be examined in Hamilton 
Smith’s ‘Hydraulics,’ it will be noted that 
the constancy of this coefficient holds within 
2 per cent throughout the entire range of 


contracted in the face of the fact that 
because the contractions are independent of 
the head, discordant effects of the factor 
h/l would enter into the relation to an ex- 
aggerated degree for small weirs. The 
straight-line tendency is, however, notice- 
able for the longer crests. 


APPLICATION 


A simple case will demonstrate the ap- 
plicability of the above method. Assume 
that the weir in hand, with the approach- 
downstream channel and bottom, has been 
carefully reproduced in model, all linear di- 
mensions of which are 1/20 of those cor- 
responding on the actual. The model, too, 
is small enough to be calibrated correctly 
by the use of a standard weir. 

Now the rating curve obtained by careful 
calibration can be converted into one for the 
actual by simply multiplying all “quantities” 
by (20)°” = 1789, and all “heads” by 20. 
Suppose, for instance, it is required to find 
the discharge over the weir when the water 
rises to a height of 10 ft. over the crest, 
and that the quantity over the model for 
6 in. (10 ft. 20) is 15 sec.-ft: Then the 
quantity sought is 15 * 1789 = 26,835 
sec.-ft. 


GOVERNMENT TIMBER PURCHASES IN CAL- 
IFORNIA during the last fiscal year totaled 
43,893,000 ft. b.m., of which 35,841,000 ft. 
b.m. was cut for commercial purposes, and 
the remainder was supplied to homesteaders 
or was removed from the forests by per- 
mission and without charge. When sold to 
homesteaders the price is 50 cents per thou- 
sand feet. 
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Analysis and Tests Held to Show Advantages 
of New Flat-Slab Reinforcement 


Part 2—Tests of Full-Size Flat Slab and of Circumferential 
Cantilevers Reported and Discussed—Steel Stresses Measured 


By EDWARD SMULSKI 
Chief Engineer, S-M-I Flat Slab System Company, Boston 


OLLOWING the theoretical discussion 

of the new system of combined radial 
and circumferential reinforcement for flat 
slabs presented in Part 1, in last week’s is- 
sue, page 217, there will here be detailed 
the results of a series of practical field 
tests. These tests were made for the pur- 
pose of determining the carrying capacity 
of slabs built with the new type of rein- 
forcement, and to find the relative effective- 
ness of steel placed in rings, as radials and 
in bands as in the older two-way and four- 
way systems. 


TEST OF 20-FooT FLAT SLAB 


To determine the carrying capacity of a 
slab designed by the Smulski flat-slab sys- 
tem, two slabs were tested, one of which 


REINFORCEMENT OF 20-FOOT TEST SLAB 


will be described. Deflection and exten- 
someter readings were taken, but are not 
given, because the stresses in the steel at 
the maximum applied load were compara- 
tively small, due to the fact that the test 
was in the stage where the tensile value of 
concrete was not yet destroyed. The test 
will serve, however, as a good comparison 
with a similar test in which the steel was 
arranged according to another system. 

The test slab was 20 ft. square, and was 
supported by four columns spaced 12 ft. 
on centers in such a way that the slab pro- 
jected on all sides 4 ft. beyond the centers 
of the columns. The purpose of the projec- 
tions was to create a condition of continuity 
by causing negative bending moment at the 
supports. The thickness of slab was 41% 
in. and the mild steel reinforcement is 
shown in one of the photographs. Unit C 
at the column head consisted of twenty 
Y%-in. round radials, five ¥4-in. round out- 
side rings and one 1-in. round center ring. 

The positive bending moment reinforce- 
ment of the 12-ft. panel in each quarter 
consisted of four half-units A composed of 
three and a half %-in. round straight bars, 
and one Unit B composed of five %-in. 
round rings and five 5/16-in. round effec- 
tive diagonal bars. The slab outside of the 
12-ft. panel was reinforced at each side 
with six %-in. round straight bars parallel 
to Unit A. The weight of steel within the 
12-ft. panel was 2.1 Ib. per square foot. The 
slab was poured Dec. 8 and 9, 1913, and 
the test was started the latter part of 
March, 1914. To prevent arching of the 
material, the broken stone loading was ap- 
plied in boxes 6 ft. 4 in. square, leaving ap- 
proximately 6 in. between the boxes. 

The photograph herewith shows the total 


maximum applied loading of the slab, 
which consists of 6 ft. of loading material 
placed uniformly over the whole slab, 
equivalent to 600 lb. per square foot, and 
up to about 10 ft. 6 in. in the central part 
of the slab. The total test load was about 
130 tons. The load, however, was left on 
the slab five months in order to determine 
the long-time effect. The stresses at the 
column head were very low, and only two 
faint hair cracks developed. The cracks at 
the bottom of the slab were more definitely 
developed, but the stresses did not reach 
the elastic limit. 

Based on bending moments specified for 
flat slabs by the Chicago Building Depart- 
ment, the computed stresses in the steel 
for the test load within the 12-ft. panel 
would be, at the column head, about 60,000 
lb. per square inch, and in the center of 
span, 50,000 lb. per square inch, or far 
above the elastic limit of mild steel. 

It is of interest to compare the results of 
the above test with the results of the tests 
published by H. T. Eddy in his book on the 
“Theory of the Flexure and Strength of 


- Rectangular Flat Plates,’ where a similar 


slab test is cited on page 92, in which bands 
of rods were used. The span of the slabs 
in both cases was the same, but the slab 
described by Professor Eddy was 6 in. 
thick instead of 4% in. and the weight of 
steel within the area of the 12-ft. panel 
was 2.42 lb. per square foot instead of 2.1 
lb. per square foot. It completely failed 
under a load of 120 tons, while the above 
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FIG. 5—OCTAGONAL TEST SPECIMENS AND TIMBER- 
TESTING PLATFORM 
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test slab carried about 130 tons without 
sign of weakness. 


TESTS OF CIRCUMFERENTIAL CANTILEVERS 


The general discussion of flat slabs given 
in Part 1 pointed out that the most im- 
portant part of a flat slab is the circum- 
ferential cantilever at the column. The 
tests here described were designed to study 
the action of circumferential cantilevers 
with various arrangements of reinforce- 
ment. The results are applicable to flat 
slabs. 

The purpose of these tests was (1) to de- 
termine the effectiveness of the rings, (2) 


MAXIMUM LOAD APPLIED TO SLAB 


to determine the most efficient combination 
of rings and radials, (8) to compare the 
effectiveness of the reinforcement placed in 
bands, as in the two-way and four-way 
systems, with the reinforcement placed in 
the direction of the stress. 

Concrete in the proportion 1:2:4 was 
used. The compressive strength of blocks, 
6 x 6 in., made at the time of pouring 
the specimens, cured under the same con- 
ditions as the test specimens and tested at 
an age of 52 days, was 2100 lb. per square 
inch. The estimated strength of 8 x 16-in. 
cylinders at 28 days on the basis of the 
above test was 1385 lb. per square inch, or 
lower than first-class 1:2:4 concrete. Round 
bars of plain mild steel, with an average 
elastic limit of 35,000 lb. per square inch, 
were used. The age of specimens 1 to 6 
ranged from 35 to 47 days. Specimens 7 
and 8 were 51 and 50 days old respectively. 


DIMENSIONS AND REINFORCEMENT OF 
SPECIMENS 


Fig. 5 shows the dimensions of the speci- 
mens, which were octagonal in shape, 6 ft. 
6 in. inside diameter. The column head, 
also octagonal and built monolithic with 
the slab, was 2 ft. in diameter. The re- 
inforcement of specimens 1 to 4 is shown 
in the table and in Fig. 5. Specimens 5 and 
6 were similar except that the number of 
radials was reduced from 20 to 10 and 5 
respectively, combined with five %%-in. 
rings. The reinforcement of specimen 7 
consisted of four layers of rods in each of 
the four directions, with nine 5/16-in. 
round rods per layer. Specimen 8 was 
reinforced with steel in top and bottom; 
the tensile reinforcement consisted of two 
layers placed at right angles, with twelve 
3g-in. round rods per layer, and the com- 
pressive reinforcement consisted of two 
layers with eight %4-in. round rods per 
layer. 

The concrete was mixed by hand on the 
cement floor of the shed. Four laborers 
were used who had had experience on ac- 
tual construction, and four specimens a day 
were poured. The specimens were stored 
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in a shed at a temperature of between 50 
and 60 deg., maintained by means of a 
salamander. The steel was wired by com- 
mon laborers and the rings were less regu- 
lar in shape and spacing than obtained in 
actual construction, where they are as- 
sembled to a template. Especially marked 
is the irregularity in specimen 3, in which 
the space between ring 1 and ring 2 was 
much larger than intended, which con- 
tributed in part to the failure of the speci- 
men. 

Preparatory to the test gage holes about 
1/32 in. in diameter were drilled in the ex- 
posed steel. Particular care was required 
to space the holes in the steel rods as near 
8 in. apart as possible, and to make them 
round and perpendicular to the body of the 
bar. 


METHOD OF TESTING 


The specimens weighed approximately 1 
ton each. The testing platform was con- 
structed in such a way as to prevent over- 
turning, as shown in Fig. 5. The load was 
applied at sixteen points along the circum- 
ference, 2 ft. from the column head, each 
specimen being provided with sixteen holes 
spaced uniformly around its circumference. 
During testing, eight swings were sus- 
pended from the specimens by means of 
wire rope passing through the holes, and 
the swings were loaded with pig iron. It 
‘took from two to three days to test one 
specimen. 

In specimen 4, which contained the 
strongest reinforcement, readings were 
taken after the application of sixteen pigs 
per swing, while in specimen 1, with the 


SPECIMEN 4 
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weakest reinforcement, only six pigs per 
swing constituted a load. In specimens 3 
and 4 the capacities of the specimens were 
larger than the weight of pigs which could 
be placed in the swings, therefore it was 
necessary to place additional load on the 
top of these specimens. This was placed on 
two supports so that the resultant nearly 
coincided. with the points of application of 
the swings. 

The pigs were uniform in size, so that a 
pig could be accepted as a basis of figuring 
the load, the average weight per pig being 
56 lb. In loading the pigs were applied in- 
discriminately, so that it is a fair assump- 
tion that the number of pigs multiplied by 
56 lb. represented the actual loading on the 
swings. One of the photographs shows the 
maximum appliéd load on specimen 1. 


DEFORMATION READINGS TAKEN 


Deformation readings after each load 
were taken on 8-in. gage lines by means of 
a Berry extensometer loaned by the Massa- 
chusetts Institute of Technology. The posi- 
tion and number of gage lines are shown 
in Fig. 6. Fig. 7 shows the stress dia- 
grams. In plotting the diagrams, all the 
individual readings for the same rings 
were averaged, as the difference between 
deformation readings on different gage 
lines on the same ring were, as a rule, 
small. ae 

For the radials the averages plotted 
first are for the group of inside gage lines 
A, B, C, D,, then for group A, B, C, D, 
etc. For specimens 7 and 8 curves for each 
of the bars were drawn separately, because 
their position in the specimen was differ- 


SPECIMEN 2 


SPECIMEN 7 
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ent and the assumption of equal stresses 
not justified. 


RESULTS OF TESTS 


The accompanying table gives the results 
of the tests. Specimens 1, 2, 7 and 8 were 
loaded to the elastic limit of the steel. In 
specimen 8 at the load of 28,000 lb. the 
wires supporting two of the swings broke 


and the impact of the fallen pigs weakened. 


the specimen so that after the load was re- 
placed and reached 29,500 lb., one corner 
was broken off before the elastic limit of 
the specimen was reached. At the place of 
failure the rings were misplaced, so that 
the actual distance between rings 1 and 2: 
was 8 in. instead of 6 in. as contemplated, 
thereby putting more than its share of 
stress in ring 1 and thus contributing to 
the failure. The rest of the circumfer- 
ence of specimen 8 did not show any weak- 
ness at the time the corner broke off, and 
the stress diagrams show that the measured 
stresses at the time of failure were below 
the elastic limit. 

In specimen 4 the maximum applied 
load consisted of 640 pigs (85,800 lIb.), 
after which further loading was abandoned 
before the elastic limit was reached, on ac- 
count of the difficulty of placing more ma- 
terial and the danger to the workmen. 
The loading of specimens 5 and 6 was 
abandoned before the elastic limit was 
reached. 


First VISIBLE CRACKS 
The first visible cracks appeared at loads 


and stresses in steel given in the table, col- 
umns 19 and 20. Judging from the stress 


SPECIMEN 3 


SPECIMEN 8 


FIG. 6—POSITION OF GAGE LINES ON STEEL REINFORCEMENT AND CRACKS ON UPPER SURFACE AFTER TESTING 
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FIG. 7—STRESS DIAGRAMS SHOW RELATION BETWEEN TOTAL APPLIED LOAD AND UNIT STRESSES IN REINFORCEMENT 


SUMMARY OF RESULTS OF TESTS OF CIRCUMFERENTIAL CANTILEVERS 
Octagonal slab 6 ft. 6 in. inside diameter; column head 2 ft. diameter; 1:2:4 concrete; mild steel. 


AT ELASTIC LIMIT fs=35,000 LB. PER SQUARE INCH 
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2.6 20— aoe | ee 2.2 0.368 2.56 18,800 450,000 172,000 278,000 28,800 9.65 442 12,400 14,000 
oeeae a i 50 2 at fit ARCO 2.2 0.484 2.62 22,500 540,000 177,000 363,000 39,000 9.30 448 15,000 15,000 
43 $-M-I 42 4 71.7 20—3 Fae = Prices 2.2 0.901 2.60 32,000 *768,000 175,000 593,000 71,800 8.27 447 21,200 16,000 
4 S-M-I 35 4 101.2 20—4 aie ed ott 2.2 1.38 2.50 42,500 1,020,000 169,000 851,000 105,900 8.10 421 26,600 15,000 
7 4-Way 51 4 COA core cise sacri 36— DoD) Sake spice 2.25 12,600 302,000 376,000 —74,000 ...... «2... 203 8,950 15,000 
8. 2-Way 50 4 58.0 = Fee sion en CE Os ae 2.25 12,600 302,000 364,000 —62,000  ...... ...eee 217 8,900 15,000 


Moment of resistance equals area of radials or straight bars multiplied by | effective depth times 35,000 Ib. 


i f 24 in. gives Col. 13. i rash 
tot Estat ig Cisse. Baten by accident at 29,500 Ib., before elastic limit was reached. 
+Estimated from stress diagram. Flastic limit not reached at maximum applied load 
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diagrams, cracks invisible to the eye must 
have appeared at a smaller load corre- 
sponding to the break in the deformation 
curve. The first crack, at first hardly 
noticeable, extended all the way around the 
circumference of the column head about: 2 
in. from its edge. With additional loading 
this crack opened slowly and additional cir- 
cumferential and radial cracks appeared. 
The extent of the cracking at final load is 
seen from Fig. 6. In all specimens the 
cracks were larger in number and size in 
tle part where the tensile value of the con- 
crete was destroyed by the gage holes, and 
where initial cracking was caused by the 
drilling of the holes in the concrete. It is 
especially noticeable above the radials and 
straight bars with gage lines. After the 
load was removed the cracks closed. 

No cracks developed within the column 
head although the radials were stressed to 
the elastic limit and did not bear against 
the center ring. 


EFFECTIVENESS OF REINFORCEMENT 


The effectiveness of the rings was de- 
termined by computing the area of radials 
required to produce a moment of resistance 


MAXIMUM LOAD APPLIED TO SPECIMEN 1 


equal to the difference between the bending 
moment and the moment of resistance of 
the radials. The ratio of the resulting 
area to the cross-section of the outside 
rings gives the effectiveness of the rings. 
In determining the cross-section of the 
rings, the outside rings 1 to 4 were con- 
sidered as fully effective, because, as is 
evident from the stress diagrams, the 
stresses in the rings were equal. The 
stresses in ring 5 were much smaller than 
those in the remaining outside rings, which 
can be explained by the fact that it was 
placed too near the column head and was 
therefore only partly effective. The effec- 
tiveness of this ring was reduced in the 
ratio of the stresses resisted by it to the 
stresses in rings 1 to 4 at the same load, 
because if properly placed ring 5 would re 
sist the same stresses as the other rings 

In the table, column 17, is given the effec- 
tiveness of rings for specimens 1 to 4, 
which ranges from 8.1 for specimen 4 to 
9.65 for specimen 1. The effectiveness of 
the rings in specimens 3 and 4 is much 
smaller than in specimens 1 and 2, which 
points to the fact that probably the esti- 
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mated ultimate loads are smaller than the 
actual capacity of the specimens. 

Comparison of specimen 3 with speci- 
mens 5 and 6, which differed only in the 
number of radial bars, shows that although 
the reduction in weight of steel by the 
omission of radial bars in the latter was 
small, specimen 3 showed much greater 
stiffness and larger ultimate load. 

Comparison of the efficiency of the steel 
in speciméns with radial bars and rings 
and specimens with bands is obtained by 
inspection of the table, column 18, giving the 
load per pound of tensile steel obtained by 
dividing the total ultimate load by the 
weight of tensile steel in the specimen. 
From comparison of specimens 7 and 8 
with specimens 1 to 4, we find that speci- 
mens 1 to 4 carry more than double the 
load per pound of steel carried by the speci- 
mens with band reinforcement. 


CONCLUSIONS 


The following conclusions can be given: 

1. Rings form a very effective rein- 
forcement where stresses in two directions 
are to be resisted. 

2. The effectiveness of a ring as circular 
eantilever reinforcement, the tests show, is 
equivalent to 9.65 times the area of a radial 
bar of equal cross-section where the rings 
resist 60 per cent of the total bending mo- 
ment and 8.1 times the area of a radial 
bar of equal cross-section where the rings 
resist 82 per cent of the total bending 
moment. 

3. The minimum distance of the first 
outside ring from the edge of the column 


_ head should be at least equal to the depth 


of the slab to develop the full tensile value. 

4. The center ring takes very little 
stress. It is, however, necessary to keep 
the radial bars in alignment during con- 
struction. 

5. The use of rings without proper pro- 
portion of radial bars is not desirable. This 
is evident by comparing specimens 5 and 6 
with specimen 3. In practice this ratio is 
dependent upon other items; however, not 
less than 20 per cent of the total required 
area should be placed in radials, to give 
good stiffness. 

6. The circles must be proportioned in 
such a way that the diameter of the cir- 
cle shall extend several inches beyond the 
points where the reinforcement is re- 
quired. 

7. The lap of 50 diameters of plain bar 
used in the tests proved to be sufficient to 
develop the elastic limit of the bar. In no 
case did failure occur at the splice. 

8. Stresses are equally resisted by all the 
rings (except when the rings are not prop- 
erly placed), and the elastic limit in 
radials and rings is reached at about the 
same time. 

9. The effectiveness of the compressive 
reinforcement is evident from the fact that 
even for the large load carried by speci- 
men 4 no compressive weakness was mani- 
fested. 

10. Specimens reinforced with straight 
bars built on the two-way and four-way 
systems (specimens 7 and 8) failed under 
smaller actual bending moment (figured on 
the basis of load times the radial distance 
from the column head, which was used for 
all specimens) than the moment of resist- 
ance of the steel. This can be explained 
by the fact that the moment acts in all di- 
rections around the circumference radially 
and circumferentially, while the moment of 
resistance acts only in the direction of the 
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TOP OF SPECIMEN 2 AFTER TESTING 


bands. Therefore only the components of 
the moment of resistance were effective in 
resisting the bending moment. 

11. Radial and circumferential rein- 
forcement is more effective than straight 
bars. By comparing the effectiveness of 
steel of equal weights from the table, it is 
evident that radial reinforcement is more 
than twice as effective as the reinforcement 
consisting of straight bands. 

These tests were made by the writer un- 
der the supervision of Sanford E. Thomp- 
son, consulting engineer, Boston. The 
specimens were built under the direction of 
H. M. Davis, engineer, and readings were 
made by K. A. Funk and A. H. Haggart 
from Mr. Thompson’s office, and T. A. 
Shea on behalf of the writer. The work 
was supervised by both Mr. Thompson and 
the writer. 


Turkestan Gaging Station Has a 
Curious Winch 


HE gaging station illustrated in the 
"T cccumeeeee view represents a com- 
bination of primitive and modern equip- 
ment. The modern features are shown by 
the use of a Gurley current meter, Price 
pattern, while the winch is a relic of early 
days. Instead of being fitted with lever 
handles attached to the drum shaft, as is 
customary in this country, the winch is 
operated by means of pegs on a large wheel, 
as is clearly shown in the photographic 
view. 

The station is operated by the hydro- 
graphic service of the Imperial Russian 
Government, and the photograph was sup- 
plied to the Engineering Record by W. & L. 
E. Gurley, of Troy, N. Y., manufacturers of 
the current meter referred to. 


WINCH IS OPERATED THROUGH PEGS ON THE 
LARGE WHEEL 


FEBRUARY 19, 1916 


Convicts Build Mountain 


Highways in California 


Two Camps of 61 Men Each Have Been at 
Work Since Last September—Four At- 
tempted Escapes Were Frustrated by 
Fellow Convicts 


HE California Highway Commission has 

recently established two road construc- 
tion camps in the northern part of the state 
in which convict labor is employed exclu- 
sively. The camps are being operated under 
the supervision of men selected to direct 
the work, because they had the success of 
the plans at heart and desired to demon- 
strate to the public that when properly or- 
ganized and directed convict labor offers a 
practicable and economical method of ob- 
taining good results in the construction of 
roads. 


Two CAMPS ESTABLISHED 


The first group of forty-seven convicts 
left the state prison at San Quentin on 
Sept. 20, 1915, and was followed later by 
fourteen men, thus bringing the total num- 
ber in camp A to sixty-one. The second camp 
was established Nov. 8, 1915, starting with 
thirty-four men, which number was later 
increased by twenty-seven more, making a 
total of sixty-one at camp B. Up to the 
present time the men in these camps have 
been continuously employed on road con- 
struction, and while it may be too early to 
draw final conclusions, state authorities feel 
that the results thus far indicate that the 
plan will prove eminently successful. 

The camps are located on the south fork 
of the Eel River in northern Mendocino 
County, camp B being about 13 miles from 
the Humboldt County line and camp A 5 
miles farther south. Both camps are ac- 
cessible by wagon roads from the coast, dis- 
tant 24 miles, by which route all supplies 
and equipment have to come in. The camps 
were established about midway in the 33- 
mile section proposed to be built by convict 
labor, and which includes the roughest por- 
tion of the main trunk highway to be built 
between San Francisco and Eureka. This 
location was chosen as being the only point 
where conditions were favorable for ad- 
vancing the work on either side of the 
camps. At the same time it would be pos- 
sible to work on a part of the line where 
the rock formation offers greatest advan- 
tage for winter construction. 


CAMP ORGANIZATION 


The highway commission is represented 
in the camps by the superintendent, who is 
an engineer experienced in highway con- 
struction and who directs the organization. 
He is assisted at each camp by a foreman 
and a transitman with one or two rodmen. 
The prison authorities are represented by 
three guards at each camp, one of whom 
has direct charge of the conduct and dis- 
cipline of the men and who also has, under 
the direction of the superintendent, charge 
of the commissary and messhouse. The 
other two guards act as sub-foremen, and 
when on the work are under the direction 
of the foreman. Cooks, blacksmiths, pow- 
der men and teamsters are all convicts, so 
that other than foremen there is no free 
labor regularly resident in the camp. Under 
the honor system the men are not guarded, 
and the term “guard” in connection with 
the camp organization is a misnomer. 

The California convict labor bill provides 
that the state board of prison directors shall 
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have full jurisdiction at all times over the 
discipline and control of the convicts em- 
ployed on state roads. There are no fire- 
arms in evidence either in the camps or on 
the work, and the men are treated much the 
same as free labor. Punishment for any 
infringement of rules is only administered 
by returning the men to the prison and 
withdrawing the additional good-time al- 
lowance provided by law, which is one day 
for each two calendar days that the convict 
is employed on road work. 


AN ESCAPE FOILED 


No precautions are taken against escapes, 
and the men, outside of working hours and 
on holidays, enjoy almost absolute freedom. 
This privilege has resulted so far in four 
unsuccessful attempts to escape. The cir- 
cumstances of a recent capture indicate the 
spirit in the camp. Two of the convicts 
got on the trail of two runaways and after 
a strenuous chase in the snow over a rugged 
country overtook them at a cattle ranch. 
After pleading with them without avail to 
return to the camp, and the rancher being 
at a loss to know whether or not all four 
had escaped from the camp, at the instiga- 
tion of the trusties they were all held by 
the rancher at the point of a shotgun until 
the guards arrived. 

At camp A the men are housed in 18x 
30-ft. tents provided with wood floors and 
each occupied by from 12 to 14 men. At 
camp B a frame building 18 x 21 ft. in plan 
covered with Malthoid roofing and lined 
with building paper is provided for each 8 
men. All bunkhouses are provided with an 
iron cot, mattress, blankets and pillow and 
an iron camp chair. A camp reading room 
is kept equipped with books and magazines 
as well as checkers and dominoes, but no 
playing cards. 

The commissary equipment is first class 
throughout, and an ample supply of good 
wholesome food is served in an airy and 
well-lighted messroom. The equipment at 
each camp includes a bathroom with hot 
and cold water, four showers, and a laun- 
dry. Each person washes and mends his 
own clothes, and one of the convicts is oc- 
easionally detailed for shoe repairing. 

The work was purposely laid out with 
reference to weather conditions and geolog- 
ical formation so as to preclude the econom- 
ical use of teams, limiting the work to 
hand implements. Only one team is em- 
ployed at each camp, and this is detailed to 
the work of clearing, hauling firewood, and 
distributing culvert material. The convicts 
clear the right-of-way, install culverts, and 
build the road to completion. 


EXPERIMENT CONSIDERED SUCCESSFUL 


The convicts are of various nationalities, 
from all grades of society. Their sentences 
vary from a few months to life terms. 
Crimes range from petty larceny to murder, 
the average sentence being about 12 years; 
those serving life terms are men whom the 
prison directors are considering for parole. 

The energetic spirit which highway en- 
gineers report as prevailing in the camps is 
taken as evidence that the effort to har- 
monize all of these different natures into an 
efficient force has proved successful. Ex- 
treme weather conditions characteristic of 
the locality were expected, and a decision 
was made in advance that the situation de- 
manded a firm stand for six days’ work in 
seven, rain or shine. Suitable clothing was 
provided, and this program has been suc- 
cessfully adhered to. 


Since the installation of the camps 19 
men have been returned to the prison, 5 
were malcontents and agitators, 4 attempt- 
ed to escape, 7 became sick, and 3 were 
paroled. As a result of experience in these 
camps, it is believed that the proper appli- 
cation of reward for good conduct and dili- 
gence, and punishment for misbehavior and 
indolence, bear a very important relation to 
the successful administration of the organ- 
ization. 


Costs 


The cost data obtained up to date are not 
considered a fair criterion of the efficiency 
of the system. Men accustomed to the in- 
action of prison life are more or less unused 
to manual labor, and in this case have not 
yet had time to become inured to the rigor- 
ous camp life. In addition to this, the cost 
of building the camps and transporting men 
to this remote locality makes a showing not 
comparable with that ultimately expected; 
however, including these additional costs, 
the camp records to date show the following 
apportionment: 


Cost Per CoNvict PER DAY 
Subsistence 
ousing 
Transportation 
Clothes and other allowances (including hos- 
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This total figure works out as the equiva- 
lent of 43 cents per cubic yard of earth and 
rock excavation involved in the work. This 
would include all clearing and grubbing in- 
cidental thereto. 

The work at the convict camps has been 
under the supervision of F. A. Kittredge, 
who reported through F. G. Somner, di- 
vision engineer, to A. B. Fletcher, chief 
engineer of the California Highway Com- 
mission. 


Peak Flood Run-Off Figures Given 
for Southern California 


URING the storm which culminated in 

southern California on Jan. 27, and 
which came as a record rainfall on drainage 
areas already saturated, the maximum flow 
ever recorded was reported from the Sweet- 
water, San Diego and San Luis Rey Riv- 
ers. These streams have their sources in 
the hills between the Imperial valley and 
the coast, where considerable snow falls an- 
nually and therefore subjects the streams 
to the possibility of the heavy run-off that 
comes from warm rains on snow-covered 
areas. The rainfall ranges from about 
9 in. on the coast to more than 60 in. in the 
mountains. 

On Jan. 27 the run-off from the 100-sq. 
mile basin above Sweetwater dam was esti- 
mated to have averaged 33,000 sec.-ft. for 
four hours, or 330 sec.-ft. per square mile. 
On the San Luis Rey River a gaging taken 
near the mouth at 5.30 p. m., Jan. 27, showed 
the flow to be 55,000 sec.-ft. from the 578- 
sq. mile drainage area, or 95 sec.-ft. per 
square mile. However, at the peak of the 
flood the water was 2 ft. higher than wher 
the last gaging was taken. On the San 
Diego River the flow at the peak of the flood 
was 29,800 sec.-ft. from a drainage area of 
434 sq. miles, or 68.6 sec.-ft. per square 
mile. In the latter case the peak occurred 
less than twenty-four hours after the flow 
was only 2009 sec.-ft. 
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WEIGHT AND VOLUME OF REFUSE RECORDED FREQUENTLY 


Cleanliness Standard for Street Cleaning 
for First Time 


Richard T. Fox, General Manager, Chicago Citizens’ Street Cleaning 
Bureau, Permits No Dirt to Lie on Streets More than 15 Minutes 


HAT a standard of cleanliness for street 

cleaning by the intensive method may 
be expressed in definite terms was proved 
for the first time in a paper presented re- 
cently to the Western Society of Engineers 
by Richard T. Fox, general manager of the 
Citizens’ Street Cleaning Bureau of Chi- 
cago. In the 120,000-sq. yd. area of streets 
in the shopping district, supervised by the 
bureau, the standard of cleanliness permits 
no dirt on the street beyond a maximum of 
15 min. On a typical route, excluding the 
first hour of work when the force is clean- 
ing up the night’s accumulation and the 
noon hour, 48 per cent of the total pickups 
were made within 1 min., 72 per cent in 2 
min., 94 per cent in 6 min. and 97 per cent 
in 10 min. Tests made on all the routes 
cléaned by the bureau show that it is easily 
possible to collect every deposit within the 
15-min. limit. On the average, dirt dropped 
will be picked up within 2.7 min. The fol- 
lowing abstract has been prepared from 
Mr. Fox’s paper: | 


CLEANING PROBLEM ANALYZED 


In order to make clear what is meant by 
our standard of cleanliness it is necessary 
to consider the character and distribution 
of street refuse and the method of removing 
it from the streets. The process of clean- 
ing the streets is carried out in two op- 
erations—first, the collection of the refuse 
from the streets; second, the removal of 


the material to the points of disposal. The 
latter is a simple transportation problem, 
involving the hauling of certain quantities 
which vary somewhat from day to day from 
definite points, definite distances to the 
points of disposal. The factors affecting 
the amount of work a cart, wagon, motor 
vehicle or other unit can do per day can 
be measured and a definite standard of 
work set up. The quantity and quality of 
work can be readily checked. The collec- 
tion of the refuse from the streets presents 
a different problem, the solution of which is 
more involved as to a determination of 
standards of work and the quantity and 
quality of work. 


STREET REFUSE IS IN Two FORMS 


Refuse appears on the street in two 
forms; as fragments of various sizes and 
as fine dust. For convenience the former 
will be referred to hereafter as dirt or 
refuse and the latter as dust or residual 
dust. If a street is given anything like the 
daily attention it requires the dirt appear- 
ing on its surface through the day will lie 
in detached deposits here and there with 
clean spaces of pavement between them. It 
is not necessary then to clean the entire 
street, but simply to remove the individual 
deposits of dirt. The demands of a proper 
removal of this refuse from the street sur- 
face requires the observance of two prin- 
ciples: First, that the dirt be picked up 
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at or as near as possible to its point of 
origin in the street; second, that the refuse 
be collected as near the time of origin as 
possible. If the dirt is thoroughly col- 
lected just where it lies and while it is 
still moist no dust will be raised during 
the operation. 


FINE DUST AN ANNOYANCE 


If these two principles are vigorously 
and intelligently applied through the day 
there will remain on the street after the 
day’s work is complete a very fine dust, the 
quantity of which will depend on the fine- 
ness of the broom used in the day’s work 
and the thoroughness of the cleaning. This 
residual dust is the greatest annoyance and 


nuisance with which the street-cleaning ' 


forces have to contend, and as a medium for 
disseminating disease germs it is a menace 
to health. It is very difficult to manage, 
because it is appearing every moment on 
the street from such sources as the thou- 
sands of chimneys, the roofs of buildings, 
the fine sand used by the street railway 
companies, the wear from pavements, side- 
walks, wheels, street-car rails, etc., all of 
which are without the control of the street- 
cleaning officials. 


How Dust Is REMOVED 


Any system of street cleaning, to be 
effective, must provide every means pos- 
sible, such as artificial sprinkling, flushing 
the streets and even scrubbing them, to 
combat the evil of fine dust. Mr. Fox finds 
the most effective method and means of 


routing the dust is to flush the streets at - 


night with a motor-driven machine carry- 
ing a large tank from which the water is 
forced out under any desired pressure up 
to 70 lb. by a pump driven from the flywheel 
of the motor. Following this operation the 
sidewalks are flushed and hand-squeegeed 


to remove any dust from the roadway or. 


sidewalk collected in low places there. When 
the weather does not permit of flushing the 
noticeable deposits of dust are collected 
by the men cleaning sidewalks. These men 
are provided with horsehair brooms, by 
careful use of which they can collect the 
dust without causing a nuisance by setting 
it astir. 


QUANTITY OF WORK 


The quantity of work—the square yards 
of street pavement a man can clean daily— 
will depend not only on the refuse accumu- 
lations per 1000 sq. yd. per twenty-four 
hours; the kind of pavement—whether 
rough blocks with open joints, or a con- 
tinuously smooth surface, condition of pave- 
ment—whether in good repair or not, but 
also on the quality of work—whether thor- 
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ough or not—and on the standard of cleanli- 
ness. The first three factors are definite 
matters of fact. The remaining two have 
so far been considered questions of opinion, 
and have not to Mr. Fox’s knowledge been 
defined. 

The quality of work is a very important 
consideration, for a street surface not thor- 
oughly cleaned cannot be called clean. If 
the horse droppings are carelessly picked 
up, if the dirt in the crevices and depres- 
sions of the pavements is not thoroughly 
removed; if, in fact, every bit of detach- 
able refuse is not collected, the street has 
been merely brushed over, and the condition 
of the pavement falls far short of the aims 
of proper and sanitary street cleaning. 


How QUALITY oF WoRK IS MEASURED 


Theoretically, the measure of the quality 
of work is the quantity of material remain- 
ing on the streets after the day’s work is 
complete, less any accumulations after the 
beginning of the sweeper’s last trip over 
the street. But, as pointed out, there is 
always on the street at the end of a day’s 
work a certain quantity of fine dust which 
cannot be collected by the means at the 
sweeper’s disposal. This quantity varies 
from day to day, which is due to a number 
of factors not under the control of the 
sweeper. Therefore, unless there is a very 
noticeable increase in the residual dust, it 


trip 10, 1.57-2.00. 


is difficult to determine whether or not the 


’ sweeper is at fault. 


Furthermore, there might be enough un- 
digested portions of hay, oats, and other 
feed, and bits of paper, together with 
matches, cigar or cigarette butts, and other 
noticeable odds and ends, scattered over the 
street to give it an untidy and an unsightly 
appearance; and yet the total quantity of 
these would affect but little the amount of 
residual dust on the street. 

Practically, then, this test for quality is 
not as a rule feasible. The practical day- 
to-day determination of this element of the 
work is by the eye of trained and ex- 
perienced inspectors, who are alert and ob- 
servant. 


WHAT IS A STANDARD OF CLEANLINESS? 


When we say a street is clean, what do 
we mean? In other words, what is a clean 
street? Absolute cleanliness, the ideal con- 
dition, means that a street must be con- 
tinuously free of dirt and dust. This con- 
dition can be maintained as far as the 
heavier fragments of street refuse are con- 
cerned, but the cost would be prohibitive. 
Moreover, it is not necessary, for this dirt is 
not objectionable if removed before it dries 
out or is scattered and ground into the 
pavement by traffic. The length of time it 
can be left on the street will depend upon 
the amount of the twenty-four-hour accu- 


WHERE DUST COLLECTED AT THE END OF THE DAY IS FOUND 


mulation per 1000 sq. yd. of street surface; 
or, in other words, on the volume and kind 
of traffic. The residual dust from one or 
the other of many sources, although it may 
be hardly perceptible, will always lie on the 
street. Therefore, absolute cleanliness is 
an impossibility and will continue to be so 
until the sources of dust beyond the con- 
trol of the street cleaner are eliminated. 
The length of time any refuse other than 
dust is permitted to remain on the street 
will determine the standard of cleanliness 
for that street. 

A standard of cleanliness, then, is an ar- 
bitrary matter,-but it can be made definite 
for certain conditions of traffic, etc., by 
specifying the length of time any refuse 
other than fine dust can remain on the 
street. In order to make this point clear 
Mr. Fox referred to the conduct of the work 
of the Citizens’ Street Cleaning Bureau, 
where he has developed, in following closely 
the hand-collection principles, what may be 
called the intensive method of street clean- 
ing. The aim of this method is not only to 
clean a street thoroughly, but to keep it 
continuously clean throughout the working 
day. 


PICKUPS AS FAST AS DIRT FALLS 


The street sweepers are assigned a 
definite length of street, called a route, to 
care for as in the “patrol” or “block” sys- 
tem of street cleaning. The men are re- 
quired to clean thoroughly their routes in 
the first hour of work in the morning, and 
thereafter to keep the refuse picked up. 
practically as fast as it reaches the pave- 
ment. In other words, the work is not 
allowed to accumulate, but is taken care of 
as it presents itself. It is apparent that 
to do this the number of cleanings or trips 
over the route formerly given must be 
greatly increased. This increase is ex- 
pressed in the statement that the standard 
of work under the “block” system is based 
on a certain number of cleanings per day, 
while the intensive method requires a cer- 
tain number of cleanings per hour. The 
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advantage gained in the latter method is 
that for the same street areas cleaned and 
the same amount of dirt collected the length 
of time the dirt lies in the street is greatly 
decreased by reason of the added number 
of cleanings, and therefore a much higher 
standard of cleanliness is obtained. 

The explanation of the ability of the 
sweeper to increase so greatly the fre- 
quency of cleaning is apparent from a study 
of charts which Mr. Fox plotted from 
records of the location, time of deposit and 
time of collection of every bit of dirt ap- 
pearing on a particular route. One of the 
charts was made up of ten diagrams, one 
for each hour of the day. Each successive 
diagram after 8 a. m. includes all the de- 
posits of dirt for the preceding hours. The 
chart, therefore, is a visualization of the 
refuse accumulated on the route at the end 
of each hour, assuming that the street is 
not swept nor the dirt. disturbed. Let us 
say that the route is swept once per day, the 
dirt to be collected is represented in the 
last diagram of the chart from 4 to 5 p. m. 


—2mIn., 
= 2107. 


ENGINEERING RECORD 


Therefore, the distance walked has in- 
creased and the labor of sweeping has been 
lessened. 


Work SHIFTED FROM ARMS TO LEGS 


Now, if the route is swept seven times 
in an hour, as shown in one of the charts, 
which is an intensive study of the 1 to 
2 p. m. condition, it will be seen that on 
that one trip no dirt was collected at all 
and that the greatest number of pickups per 
trip for the hour was six. Therefore the 
sweeper is able to clean the street about 
as fast as he can walk, and the work is 
accordingly much less laborious than in 
either of the other instances. The route in 
question was Swept ninety times, the 
sweeper walking a minimum distance of 8 
miles in ten hours. That is to say, the 
sweeper has shifted a considerable part of 
his daily burden from his arms to his legs. 
The total physical effort is no greater than 
in the other instances. 

The streets cleaned by the Citizens’ Street 
Cleaning Bureau produce from 5 to 8 cu. ft. 
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PLACE OF REFUSE ACCUMULATION AND TIME ELAPSING BEFORE COLLECTION FOR DIFFERENT HOURS 
OF THE DAY ON STATE STREET, CHICAGO 


The actual condition of the refuse would 
not be as indicated; it would not be in in- 
dividual deposits. The sweeper would find 
it spread over the entire street and adhered 
to the pavement by the action of hours of 
heavy traffic, and he would be compelled 
laboriously to sweep with a hand broom 
every square foot of the surface to clean it 
thoroughly. The distance walked by the 
sweeper in the course of the day’s work 
would be at least 4.3 miles, which means 
that he must sweep a like distance, as this 
act is continuous through the day. 

If it is assumed that the route is cleaned 
once each hour the accumulation per hour 
may be indicated on a chart representing 
the refuse actually collected from the route. 
The deposits of dirt would be shown with 
clean spaces of pavement between them, and 
this will be the actual condition, for the 
dirt will be scattered by traffic but little 
when the route is cleaned so frequently. 
The sweeper can now use, in addition to 
his broom, a pan scraper, which permits 
of more rapid and easier work than with a 
broom alone; and, as he can collect each de- 
posit of dirt where it lies without cleaning 
the entire street, a trip over the route is 
rapidly made. The distance now walked is 
a minimum of 6 miles per day of ten hours. 


of street refuse per 1000 sq. yd. per twenty- 
four hours. On streets of lighter traffic 
and therefore accumulating less dirt the 
street areas or routes allotted per man 
would naturally be increased. In such cases 
if the streets are the same width a sweeper 
would have a greater length of street to 
traverse, and would accordingly make less 
trips per day. The length of time elapsing 
before collection would be increased. In 
other words, another time standard must be 
established for the new conditions. 


LONG CLEAN PERIODS 


A study of one of the charts indicated 
that there are periods totaling twenty-one 
minutes in the hour from 1 to 2 p. m. in 
which the street in question was entirely 
free of dirt. These clean periods average 
three and one-half hours per day for the 
entire district cleaned. 

While the standard of cleanliness of the 
bureau is defined and can be readily checked 
within close limits, and is checked from 
time to time, the day-to-day determination 
of this factor is by the eye of the foreman. 
The standard of cleanliness is so fixed in 
the minds of the foremen that they can tell 
at a glance whether or not a sweeper is 
abreast of his work. 
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W. B. Parsons Explains 
Engineer Reserve Bill 


Proposal to Give Commissions as High as Rank 
of Major to Technical Men with Proper 
Military Training 


AD the Spanish war really been seri- 
His there would have been no engi- 
neering troops for many months to do the 
things that would have been urgently and 
immediately demanded.” Using this as the 
text of his address, William Barclay Par- 
sons told the members of the Boston So- 
ciety of Civil Engineers and the local sec- 
tions of the national societies of electrical 
and mechanical engineers at their annual 
banquet at the Boston City Club last week, 
of the need for technically trained men in 
the plan for national defense and outlined 
the progress made by the joint committee 
of the five national engineering bodies, of 
which he is chairman, in securing legisla- 
tion creating an engineer officers’ reserve 
corps. 

This legislation, with amendments already 
proposed by the General Staff of the Army, 
provides for the giving of commissions to 
men who, by examination or otherwise as 
determined by the President, have demon- 
strated their fitness. These commissions, 
Mr.. Parsons explained, are to be for all 
grades up to and including the rank of 
major; they are for five years, renewable 
at the discretion of the Secretary of War, 
which permits the elimination without fric- 
tion of human deadwood. At times of war 
these officers would be subject to call pre- 
cisely the same as any other officer of the 
army, and in times of peace they would be 
required to serve for two weeks each year, 
or longer with the officer’s consent. There 
will be no pay except for the short period 
of duty. 


FRONTIERS NEED PROTECTION 


Our land frontiers, Mr. Parsons pointed 
out, are unprotected, and our coasts are 
defended only at isolated spots. If war ever 
should be declared we would have to place 
mines in all our harbors; throw up earth- 
works along our coasts and secondary lines 
to provide for reserve defense in case a 
foothold on the shores should be forced; lay 
the foundations in concrete for heavy guns; 
build branch railways to isolated points on 
the coasts, for such points without trans- 
portation facilities would be the most invit- 
ting for attack; build highways capable of 
standing up against heavy motor traffic, and 
maintain and repair both the railways and 
the highways. It would also be necessary 
to string telegraph and telephone lines and 
install wireless stations; make camps for 
large armies, with water supply, sewers and 
lights. These things and many others 
would have to be done, not at one or two 
places but practically along our whole sea- 
boards, for we could not tell where the 
enemy would strike. 

Should the war be one of offense, as for 
instance to maintain the Monroe Doctrine, 
all these things would have to be done at 
home, to prevent a diverting home thrust, 
and in addition we would have to send an 
overseas expeditionary force to construct 
suitable landing places for our troops in 
some Central or South American country 
already held by an enemy, and build and 
maintain elaborate lines of transportation, 
besides carrying out military engineering 
works on a large scale. 

We all know, said Mr. Parsons, the im- 
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possibility of selecting men during the 
initial excitement in the stress of war, but 
if they are chosen carefully in times of 
peace and then classified according to ex- 
perience and given some training the War 
Department will have at hand a body of 
experienced engineers who could be at once 
assigned to special duties according to their 
ability and training, and thus reinforce and 
supplement the Corps of Engineers. 


Air Diffusers Tested at Mil- 


waukee Sewage Plant 


T. Chalkley Hatton, Chief Engineer, Gives Re- 
sults of Experiments on Activated Sludge 
Process Details 


N its experiments to determine the best 

method of securing a uniform diffusion 
of air for sewage treatment by the activ- 
ated sludge process the Milwaukee Sewer- 
_age Commission has conducted exhaustive 
tests of various materials, as a result of 
which preference is given to a quartz sand 
plate baked until it is hard and strong. It 
is felt by the commission, however, that 
the best method of air diffusion has not yet 
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to the surface as it does to the rough gran- 
ular surface of the filtros plate. 

Kisselghur was tried. It gave the small- 
est bubbles of any other agent, but the 
initial frictional loss sustained in getting 
the air through a plate 1% in. thick was 20 
lb., which made this diffuser impracticable, 
owing to cost. 

The filtros plate, if furnished of uniform 
porosity, has given the most satisfactory 
results, according to Mr. Hatton, but it has 
a few characteristics which should be real- 
ized. This material is manufactured by the 
General Filtration Company, of Rochester, 
N. Y., and was designed to filter water 
rather than sewage. It is made in plates 
12 in. square by 1% in. thick, and is com- 
posed of quartz sand, supposed to be of a 
uniform coefficient according to the porosity 
of plate required, baked until it is quite 
hard and strong. It is produced in several 
different grades, which are classified in con- 
formity with the volume of air which each 
plate will pass, when dry, per minute under 
a pressure due to 2 in. of water. These 
classes run from 0.5 to 12 cu. ft. of air per 
minute. 

The accompanying table gives the com- 
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been determined. The experiments have 
shown that there are three factors of spe- 
cial importance to be considered in choos- 
ing a diffuser agent. As set forth by T. 
Chalkley Hatton, the commission’s chief 
engineer, in his paper presented Jan. 27 
before the joint convention of the Illinois 
section of the American Waterworks Asso- 
ciation and the Illinois Society of Engineers 
and Surveyors these three factors are: 
First, the smallest air bubbles produce the 
greatest efficiency. Second, greater density 
of the diffusing substance increases the fric- 
tional losses, and hence the cost. Third, the 
tendency to absorb and retain sludge, or to 
permit it to reach the underneath surface 
of the diffuser, tends to reduce the effi- 
ciency of the diffuser and allows sludge to 
precipitate on the top surface of the dif- 
fuser. Extracts from Mr. Hatton’s paper 
are given below: 


DIFFUSING AGENTS TESTED 


The open air jet, Mr. Hatton states, re- 
duces the loss of air pressure, but reduces 
its efficiency, owing to the size of the air 
bubbles produced. This objection may be 
overcome by reducing the size of the orifice. 
With an orifice 1/1000 in. bubbles 1/32 in. 
in diameter would be produced, which is 
below what is termed the critical size. It 
is problematical whether such small orifices 
would be kept free due to the small particles 
of solid matter carried along with the air. 
Another objection to the open jet is its 
tendency to clog the air feed pipes with 
sludge drawn into the pipe when the air is 
shut off for any reason. 

Monel metal cloth has been tried out only 
for about a month, and proved quite satis- 
factory. Although much more porous than 
the filtros plate, it produced smaller bub- 
bles, due probably to the fact that the sur- 
face of the cloth was smooth and the air, 
while building the bubble, could not adhere 


parison of results obtained by using filtros, 
air jet and monel metal cloth. 

It is of the greatest importance that the 
agent used shall diffuse the air uniformly 
per cubic foot of liquor. Therefore great 
care should be taken in getting a diffuser 
of uniform porosity. So far this has not 
been possible with the filtros plate. Out of 
780 plates tested for the new 2,000,000-gal. 
plant at Milwaukee, where the specifications 
called for a plate which would pass 2 cu. ft. 
of air per minute under a 2-in. water pres- 
sure and allow a 5-per cent variation either 
way, 35 per cent of the plates received were 
rejected, and only 27 per cent came within 
the strict terms of the specifications. The 
manufacturers, however, have recognized 
the necessity for exercising greater care, 
and are equipped to furnish more uniform 
plates, and to test them before shipment. 

Tests made with the plates used showed 
that when wet the initial loss of pressure 
due to passing the air through the plate 
under 5-lb. pressure was 34 lb., and for 
every cubic foot of air per minute per 
square foot of surface passing the plate 
there was an additional loss of 14 lb. 


REDUCING FRICTIONAL Loss 


There are two ways of overcoming this 
great frictional loss, and the factor is an 
important one to consider in large plants. 
One is by reducing the thickness of plate to 
about 1% in. and reinforcing it with wire 
similar to window glass reinforcement, and 
the other is by soaking the plate, before 
use, in a mixture of paraffin and benezine, 
blowing with air until the paraffin appears 
at the surface of the plate. This establishes 
fine pores through the plate, which are 
coated with a non-absorbent, permitting the 
air to pass with the least friction and the 
paraffin impels the water so that the plate 
does not become waterlogged. 

At Milwaukee filtros plates have been 
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operated for nine months under all sorts of 
conditions, and there has been no difficulty 
in keeping them from absorbing the solids 
in the sewage, or becoming clogged on the 
underneath surface. It may be possible for 
the pores to become filled in time with bac- 
terial growths, which may be removed by 
forcing heated air through them. It is 
necessary, however, to filter the air before 
delivering it to the plate to prevent the 
dust and dirt from reaching it. This is 
done by passing the air through a filter 
composed of excelsior built into the feed 
line. The critical diameter for air bubbles 
is ¥ in. Below this size the efficiency in- 
creases very rapidly, and the reverse is true 
for bubbles over this size. 


FUNCTIONS OF ACTIVATED SLUDGE 


Activated sludge accomplishes four prin- 
cipal functions: Clarification of the liquor; 
removal of the putrescible organic matter; 
reduction of bacteria; and, finally, if the 
process be continued for a sufficient period, 
the ammoniacal compounds are oxidized into 
nitrates. Therefore one of the first steps 
in designing a plant in which this process 
is to be employed is to determine the de- 
gree of purification required, following 
which the question arises as to efficiency, 
volume of air required, period of applica- 
tion and volume of activated sludge neces- 
sary to be kept in retention with the raw 
liquor. 


MILWAUKEE’S PROBLEM 


The problem in Milwaukee embraces the 
clarification of the liquor, securing an 
effluent stable for five days, the reduction of 
the suspended matters 90 per cent, and 95 
per cent removal of bacteria at 20 deg. C. 
With the continuous flow tank Mr. Hatton 
has secured this average effluent for months 
by using 1.75 cu. ft. of air per gallon of 
sewage with 4-hr. aeration, 20 per cent acti- 
vated sludge and from 10 to 15 min. sedi- 
mentation period. Basing these results 
upon the operation of a 50,000,000-gal. 
plant, the estimated cost will be $4.38 per 
1,000,000 gal., including all overhead and 
boiler room charges, but excluding engine 
room and plant attendance, and the cost of 
disposing of the sludge. 

The Milwaukee commission has found no 
difference in the results obtained by carry- 
ing out the process either by the fill-and- 
draw or continuous flow methods, consider- 
ing volume of air applied per gallon, cost 
of aeration and volume of activated sludge 
required. But measured in terms of cost 
of construction and operation the “continu- 
ous flow” is the superior method. With a 
wide variation in strength of liquor and 
rate of flow a more uniform standard of 
effluent can be obtained from the fill-and- 
draw method, because it is susceptible of 
better control, which is true of all fill-and- 
draw processes. 


SAND SPREADERS for sanding pavements 
to prevent skidding and slipping in damp 
weather are being used very successfully, 
it is reported, in San Francisco and Port- 
land, Ore. The quantity of sand distributed 
can be easily kept below the quantity that 
would clog storm drains, at the same time 
that it is ample to make the pavement safe. 
The spreader, which is of the rotary, ad- 
justable type, can make a round trip of 
fourteen blocks per hour when drawn by 
horses. In emergencies it is drawn as a 
trailer by an auto truck. 
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Plan for Lehigh Valley Station at Buffalo Places 
Train Shed Columns Between Tracks 


Designs for a Nine-Track Shed Make Special Provisions for Future 
Addition of One More Track—Roof Lights Are of Unusual Type 


MODIFICATION has been made in the 
pion train shed for the Lehigh Valley 
Railroad at Buffalo, N. Y., by locating the 
columns on the center line between tracks 
instead of placing them on the center line 
of the passenger platforms, as has been 
done in the other eleven Bush train sheds 
previously built in this country and Canada. 
This arrangement changes the relative posi- 
tion of smoke ducts and skylights to col- 
umns and modifies some details of the steel 
frame. The plans and specifications call 
for about 50,000 sq. ft. of the Keppler sys- 
tem of roof lights, adopted for greater per- 
manence, minimum cost of maintenance and 
exceptional lighting value. The plans also 
provide for the future addition of one more 
track by increasing the width of the shed. 


REASONS FOR MODIFIED DESIGN 


The adoption of the design with columns 
between tracks resulted from the desire on 
the part of the railroad company to keep 
clear for pedestrians and trucking purposes 
the comparatively narrow passenger plat- 
forms, 14 ft. 234 in. wide. The resulting 
modifications in the details of the struc- 
tural design of this Bush train shed will 
be apparent by comparing the sections here 
shown with those in the Engineering Rec- 
ord of Jan. 4, 1918, page 6, describing the 
twenty-track Bush shed at Jersey City, 
N. J., and the seven-track Bush shed at 
Ottawa, Canada. 


FIXING THE GENERAL LAYOUT 


Owing to the fact that the existing facili- 
ties at the old Lehigh Valley Depot in Buf- 
falo had become inadequate, the railroad 
recently began the construction of a new 
passenger station at the corner of Main 
and Scott Streets, designed by K. M. 
Murchison, architect, of New York City. 
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It will be a four-story structure finished in 
classic style, using Indiana limestone with 
granite base and terra cotta trimmings. A 
ramp leads from this station to a tunnel 
under Washington Street, and a second 
short ramp leads up to the headhouse and 
concourse of the new train shed. This 
headhouse, 100 x 181 ft., is of gray brick 
with terra cotta trimmings, is two stories 
high, and includés the express, mail and 
baggage rooms and full-length concourse 
on the first floor, and the immigrant wait- 
ing rooms and employees quarters on the 
second floor. 

The general layout for the steel-frame 
shed was determined by the total lot width 
of 195 ft. from Scott Street to the property 
line on the north, and the available length 
of about 843 ft. for straight tracks from 
the headhouse to the freight tracks con- 
necting with the new freight station on the 
south side of Scott Street. Allowing for a 
width of 8 in. for the columns between 
tracks, the clearance requirements fixed the 
minimum track spacing at 14 ft. 8 in. Ten 
train shed tracks were planned by the rail- 
road company in order to furnish the de- 
sired present and future facilities, but be- 
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terests nine tracks only are now to be 
completed. 

The north side columns and details are 
unusual, because the old Hamburg sewer, 
located along the northerly property line, 
interferes with the column foundations. 
The necessity for strengthening the sewer 
to carry the most northerly track and col- 
umns led to the decision to eliminate the 
tenth track in the shed for the present. 
The available width and required number 
of tracks and clearances thus fixed the 
width of platforms at 14 ft. 23 in., allow- 
ing 5 ft. clearance from edge of platform 
to center of track. The panel length of 33 
ft. between column centers was selected as 
the economical unit, considering cost of 
foundation piers of concrete, with piles in 
the northerly bays where filled ground is 
encountered at the former site of the old 
Hamburg Canal. 


TYPICAL COLUMN AND GIRDER DETAILS 


It will be seen by the accompanying 
cross-section that the columns are of built- 
up I-section with the webs parallel to the 
tracks to give maximum clearance. The 
curved girders are field-riveted to the col- 
umns, the flange material being bent and 
riveted up in the shop. The required 16-ft. 
clearance from top of rail to under side of 
smoke ducts, close to the low point of the 
shed, makes the total height for this de- 
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6" Tampered 
°| Onder Fill 


PLATFORM ON CINDER FILL 


sign greater than for the design with col- 
umns on platforms. 

The details of the longitudinal steel pur- 
lins supporting each side of the concrete- 
encased smoke ducts, the main rib rafters 
between coiumns, and the details of the 
columns are shown in the accompanying 
drawings. The clearance between the walls 
forming the smoke ducts and the form of 
the smoke ducts have been fixed by experi- 
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cross-section have been adopted to allow for 
future extension when required. The 
height of the outside columns is kept the 
same as the interior columns, so that they 
can be shifted laterally with the side-wall 
framing. The connection of the girders is 
made by special connecting angles, the ends 
of the girders being milled for the future 
splice. 

In order to support the outside row of 
columns, which come over the sewer wall, 
it was necessary to use cantilever beams on 
pile foundations as shown in the drawing. 
The platforms are all reinforced-concrete 
slabs on cinder fill, except in the northerly 
part of the shed, where a beam and floor 
slab construction is to be carried by piers. 
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CROSS SECTION OF PLATFORM ON PILES 


ments which were made to determine the 
minimum clear width at top which could be 
used without producing back pressure from 
engine exhaust, or preventing the free es- 
cape of smoke, gas and cinders from loco- 
motives. The inner curved surfaces deflect 
the cinders onto the roof of the train shed 
and prevent their return through the duct 
openings. 

To make the tests, a curved adjustable 
wooden shield was placed on each inner side 
of a smoke duct above the smokestack of a 
locomotive in the Hoboken shed, the rails 
greased and brakes of the tender applied, 
and the action of the blast observed, using 
different widths of opening with the ad- 
justable shield. It was found that free 
escape without back compression occurred 
down to a clear opening of about 16 in. be- 
tween the tops of the curved shields. To 
avoid any possibility of back compression, 
the clear width between curved side walls 
at top of ducts has been made 21 in. in this 
structure and at Jersey City. The clear 
width of 3 ft. at the bottom of the smoke 
duct was determined by the possible sway- 
ing of engines, the sagging of engines to 
one side due to weak or broken springs, 
and the prevention of a driving storm from 
reaching the platforms by a proper rela- 
tive height to width between duct walls. A 
diagonal line extending downward toward 
the platform and touching the inner edges 
of top and bottom of opposite smoke duct 
walls falls outside of the platform. 

In order to deflect up through the duct 
openings the smoke and cinders which 
would strike the flat bottom flanges of the 
main rib rafters and also to protect the 
metal, cast-iron deflectors have been pro- 
vided, as noted. These deflectors are 
shaped like a letter V, with sides forming 
an angle of about 45 deg. and bolted to the 
bottom flanges of the girders. 


PROVISIONS FOR FUTURE TRACK 


On the north side, the property boundary 
line follows the center line of the old Ham- 
burg sewer. As already stated, the tenth 
track has been temporarily omitted and the 
special details shown in the accompanying 


SECTION AA 
SLAB AND BEAM DESIGN OF PLATFORM FOR NORTH BAY 


The probability of settlement of this filled- 
in ground at the old Hamburg Canal site 
was considered sufficient to warrant this 
extra expense, as well as the use of piles 
for supporting a part of the platform piers. 
Examination at the site when the excavat- 
ing is done will determine the extent of 
work for which piles will be required. 


EXPANSION AND DRAINAGE PROVISIONS 


No lateral expansion joints have been 
provided, as it has been found in the other 
sheds of this type previously built that the 
main curved rib rafters have ample flexi- 
bility to take care of all lateral expansion. 
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Longitudinal expansion joints are provided 
across the width of the structure and are 
spaced every fifth panel, or 165 ft., apart. 
Special care has been taken to insure water- 
tight joints, as the details in the drawings 
clearly show. 

All tracks and the column bases are on an 
ascending grade of 0.32 per cent toward 
the headhouse, and the drainage is thus 
easily carried away from this end and down 
the special cast-iron drains attached to the 
columns at the expansion joints. Lateral 
6-in., 8-in. and 10-in. standard cast-iron 
drain pipes lead to the Hamburg sewer on 
the north. A’ 8 x 4 ft. conduit of rein- 
forced concrete is carried transversely 
across and under the tracks near the track 
bumpers to provide for distribution of the 
several service pipe lines. The removable 
covers of this conduit are made of steel 
plates with large holes for attachment of 
steam, water or other connections for cars, 


Roor LIGHTS OF UNUSUAL TYPE 


The roof lights are of unusual design, 
used for the first time in these train sheds. 
It was desired to make this part of the con- 
struction as nearly permanent as the rest 
of the structure if possible. It was, there- 
fore, decided to adopt the Keppler system 
of roof lights having an all-glass under 
surface consisting essentially of a series of 
square glass units separated and supported 
by 1:2 concrete mortar ribs reinforced by 
steel rods. 

The units used are 134 in. thick and 6 in. 
square, and the roof light panels are car- 
ried by 6-in. I-beam rafters 514 ft. apart 
and bent as shown. The weight complete 
is 16 lb. per square foot. The top surface 
slopes about 11% in. per foot, and the bot- 
tom surface, on account of the shape of the 
glass units, forms an all-glass under sur- 
face of excellent appearance. An elastic 


light reflecting cushion of special material 
is provided between the glass units and the 
concrete ribs. 


The entire roof light con- 
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CROSS-SECTION OF NORTH BAY SHOWS SPECIAL DETAILS FOR FUTURE EXTENSION 


Note the cantilever beam details for supportingcolumns, which cannot be carried on piers because 
of interference with the old Hamburg Sewer. 
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struction is to be insulated from the train 
shed supports by expansion joints filled 
with rubber cement or minwax and layers 
of asphalt paper attached by means of hot 
asphalt, to prevent the transmission of vi- 
bration from the substructure. Tests re- 
cently made on this 1%4-in. type of roof 
light showed an ultimate carrying capacity 
of 350 lb. per square foot on a 5 ft. span. 

Ventilation is provided by means of the 
smoke ducts and additional ventilation at 
the ridge is supplied by 105 Kernchen 
siphonage ventilators to be furnished by 
the Kernchen Company, of Chicago, there 
being one of these ventilators located at 
the roof ridge line for each bay of the train 
shed. 

As Scott Street extends along the south- 
erly side of the train shed and other prop- 
erty ownerships along the north side, the 
8-in. concrete side walls are to be made 
somewhat higher than is usual—7% ft. 
above top of rail. Above this side-wall 
lighting is provided for by using %-in. 
solid-rolled Pennsylvania wire glass, set in 
metal frames, with four sliding panels in 
each bay for ventilating purposes. 

The side-wall lighting is to be installed 
by Mesker Brothers Iron Company, of St. 
Louis. The steel is being fabricated by the 
American Bridge Company. Lincoln Bush, 
consulting engineer, of New York City, pre- 
pared the plans and specifications and 
checked the bridge shop details, reporting 
to E. B. Ashby, chief engineer of the 
Lehigh Valley Railroad Company. 


States Ten Difficulties of Public 
Service Regulation 


Ten difficulties of state regulation of 
public utilities were named by H. O. Gar- 
“man, chief engineer of the Indiana Public 
Service Commission at the joint meeting 
Feb. 4 of the Indiana Engineering Society 
and the Indiana Sanitary and Water Sup- 
ply Association. They are as follows: 
Resentment on the part of the municipal 
governments toward state interference; 
change of personnel of commission after 
the members have been educated to their 
duties by experience at the expense of the 
public; lack of continuity -of policy due to 
change in organization; attempts at 
political advertisement on the part of some 
city officials by starting trouble where no 
real trouble exists; lack of some form of 
civil-service restriction for the protection 
of the commission in obtaining its em- 
ployees; lack of a co-operative spirit; 
political ambitions of commissioners; lack 
of publicity of the right sort concerning 
the activities of the commission; lack of 
confidence in the commission; lack of funds 
to carry on the work properly. 


OLD FREIGHT CARS are no longer piled 
in a heap and burned on the Baltimore & 
Ohio Railroad. Some months ago the com- 
pany began reclaiming the lumber and metal 
parts and utilizing the salvage. Lumber is 
resawed and planed until the outside de- 
fects are removed, after which it is made 
into smaller sizes and shipped from point to 
point over the road for repair work, or the 
erection of small buildings. A 90-ft. front 
platform at Keyser, W. Va., and a 300-ft. 
icing station 300 ft. long at Cumberland, 
Md., are among the structures built entirely 
from this reclaimed material. It is esti- 
mated that $50,000 per year can be saved by 
the new system. 
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War’s Demands Cause Prices of Water- 


works Chemicals to Soar 


Hypochlorite Advances and Exports of Various Other Chemicals Have 
Reduced Supply Available for Filtration Work in United States 


HEMICALS. commonly used in water 
(eae have been affected in divers 
measures by the continuation of war con- 
ditions. Generally they are produced in 
large quantities for other purposes, while 
their application to water treatment is of 
minor importance to the manufacturer, al- 
though of first significance to the water- 
works man. Some of the developments in 
the chemical industry which are of great 
significance to waterworks men were dis- 
cussed by W. F. Monfort, consulting chem- 
ist, of St. Louis, in a paper before the Illi- 
nois section of the American Waterworks 
Association, Jan. 28, the source of the fol- 
lowing: 


PRICES ADVANCE 


Lime, primarily a building material, is 
produced without an accompanying product 
directly useful in the war-affected chemical 
industries. Its price has therefore been 
about as much influenced by dullness in the 
building trades as by stimulation due to 
scarcity of labor. 

Sulphate of alumina, produced from 
bauxite and sulphuric acid, has been of late 
more costly than in previous years, because 
of the advance in price of the latter mate- 
rial, which is in great demand, particularly 
in production of explosives. Sulphuric acid 
has advanced to about two and one-half 
times its 1918 price; quotations of sulphate 
of alumina have followed closely. 

Sulphate of iron, derived from by-prod- 


land had controlled the foreign trade, Ger- 
many participating to a minor extent; but 
with these sources cut off practically full 
reliance was shifted upon our producers. 
The export trade has grown to proportions 
beyond all possibility of fulfillment, but no 
plans are reported to enlarge producing 
facilities based upon the present exceptional 
outlet. Quotations on Jan. 22 were at 22 to 
23 cents a pound. Immunity from infested 
orchards and potato fields and algae-bur- 
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BLEACHING POWDER PRICE SOARS AS UNITED STATES ENTERS WORLD MARKET 


ucts of wire mills, has found no large new 
application on account of the war, and has 
suffered no marked change in price. 

Soda ash is firm at prices almost three- 
fold those of a year ago. 

Sulphate of copper has advanced greatly. 
Its primary use is as a plant disinfectant 
or insecticide. In Bordeaux mixture it is 
extensively used as a spray for fruit trees. 
It forms the basis for manufacture of paris 
green. It is further used in metal plating 
and in dyeing textile materials. Its appli- 
cation to water purification is minor. Both 
sulphuric acid and copper (copper ores) 
have been greatly affected by war industries 
—sulphuric acid as above cited; copper as 
required for ammunition. Values are spec- 
ulative. Before the war the market was 
on a basis of 4% to 434 cents a pound, and 
was subject to no important changes until 
early last month, when a 10-cent level was 
reached. Foreign demand has been empha- 
sized during the last three months as a re- 
sult of the prohibition by the British 
Government of manufacture, for the pur- 
pose of assuring a greater supply of copper 
for war needs, as well as in anticipation of 
the important spring requirements. Eng- 


dened reservoirs is to be purchased at 
higher cost so far as it is secured through 
copper sulphate and its derivatives. 


HYPOCHLORITE IN DEMAND 


Prices of calcium hypochlorite have like- 
wise been seriously affected for several rea- 
sons. It is produced in this country as a 
by-product of caustic soda. Electrolysis 
of common salt (sodium chloride), either 
in solution or in a fused state, yields sodi- 
um (sodium hydroxide) and _ chlorine. 
Shipment of chlorine in liquid form in steel 
cylinders has been practised to a considera- 
ble extent in this country, but until very 
recently this procedure was not permissible 
in some countries. For safety and conveni- 
ence in shipping it has long been the prac- 
tice in all countries to combine chlorine, 
however produced, with lime. Treatment 
of this product with acid—even with car- 
bonic acid—releases the full amount of 
chlorine from bleach. In this form it is 
primarily in greatest demand by manufac- 
turers of textiles, in bleaching paper, cloth, 
etc. Minor uses are in some forms of chem- 
ical manufacture, disinfection and water 
treatment. 
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The latter use in America has been wide 
and successful, so that hypochlorite of lime 
has afforded a standard of cheapness and 
efficiency with which other sterilizing agents 
were compared. Its general use in water 
sterilization has raised the standard of 
purity demanded by water consumers and 
by sanitarians, for it was the agent which 
first gave practically perfect elimination of 
organisms of the colon group at costs which 
were not prohibitive. 

Immediately after war was declared the 
market stiffened, and bleach rose in price 
through September, 1914, falling to normal, 
or nearly so, in the early part of 1915. 
During the past seven months the strin- 
gency has increased. The diversion of large 
quantities of chlorine to chemical manufac- 
ture was one potent factor; one former pro- 
ducer of bleach is now using all his chlorine 
output in manufacture of chlorinated or- 
ganic products. Others have diverted at 
least a large part of their output, and in- 
stead of making bleach in large quantities 
are selling much of their chlorine in liquid 
form. 

Last summer quite a stir was made in 
the daily press by reports that liquid chlor- 


DECLINE IN IMPORTATION OF BLEACH 


tion, 

Cents 

Dates Pounds Per Lb. 
1912—Jan. to Dec. 31....... 72,706,732 0.82 
1913—Jan. to Oct. 31....... 52,115,552 0.82 
1914—-Jan. to Oct. 31....... 31,172,596 0.96 
1915—-Jan. to Oct. 31....... 7,079,076 1.26 


am | 


ine was being shipped in large quantities 
to the seat of war. Statements were given 
out by three producers that they had not 
been approached by foreign representatives. 
However, exports of chlorine have been 
made from New York in later months; for 
example, there are reports of shipments 
valued at $14,526 to France, Mexico, Cuba 
and Argentine in December, as well as one 
shipment of 4000 lb. (value $1,000) to 
France last month. Speculation as to the 
uses of this exported chlorine is idle. The 
fact remains that not only in this country 
is its use in general ways greatly increased, 
but the world market is drawing upon the 
available supply of the United States and is 
thus limiting the production of the older 
secondary product (bleach), which has held 
its own for a long time as a convenient form 
for the shipment of chlorine. 

For the purpose of comparing prices New 
York wholesale quotations are used. Prior 
to 1914 the normal price was about $1.25 
per 100 lb. The production in this country 
was supplemented by importations from 
England and Germany. In August, 1914, 
when the German supply was cut off, prices 
averaged $3 to $3.50, dropping within the 
next four months to $1.50 or less. This 
condition prevailed from February to June. 
Since then there has been a rising tendency 
which has not yet passed; quotations Jan. 
14 were at 15 to 17 cents per pound, and on 
Jan. 22 18% to 14% cents. 


FOREIGN SHIPMENTS 


For several months the domestic supply 
has been practically valued by second hands, 
and for immediate delivery or on forward 
orders it has been difficult to find sellers. 
One Western city which last year had a 
contract for a supply at 1% cents per pound, 
received as the low bid for 1916 an offer 
of 914 cents. An Eastern city recently had 
an offer at 161% cents on the year’s supply. 

Importations slackened in 1914 and have 
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fallen to practically nothing at the present 
time. 

While importation of bleach has not en- 
tirely ceased, for shipments are still re- 
ceived at New York from Liverpool, our 
exports are largely increased. From Dec. 
1, 1915, to Jan. 22, 1916, the imports re- 
ported at New York aggregate 289,445 lb.; 
the record of exports to Sweden, Argentine, 
Brazil and Chile for the first week of this 
period shows a total of 228,970 lb. The 
first week of January had a total of 666,965 
Ib. to France and Sweden, valued at $23,350. 
In the reports from week to week the 
weights are not always given; the values 
appear. The total value given for exported 
bleach in the seven weeks’ period since Dec. 
1, 1915, is $51,497. 

Reports on foreign market for several 
weeks past are to the effect that bleaching 
powder is very scarce in Holland, and 
nominal in London, and that any business 
passing in Liverpool is at special terms 
that are not reported. 

Altogether the outlook for cheap hypo 
during 1916 or during the high tide of 
chemical production is discouraging. In 
considering offerings it must be borne in 
mind that only the chlorine content is of 
value; that the lime shipped and applied 
in connection with this chlorine adds no in- 
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crement of value. If bleach containing 25 
per cent of chlorine is purchased at 7 cents 
per pound, this is equivalent to 28 cents a 
pound available chlorine; 35 per cent bleach 
at 9% cents corresponds to 27.17 cents per 
pound of available chlorine. 

The market résumé for the week ending 
Jan. 22 is as follows: The general quota- 
tion for spot bleach is 14 to 15 cents per 
pound. Demand has assumed more quiet 
proportions and occasional sales have been 
made as low as 1314 cents per pound. Con- 
tract shipments are reported heavy, and it 
is believed that no great amount of stock is 
offered for immediate shipment. 

The condition may be summed up as fol- 
lows: Imports have practically ceased. Ex- 
ports are still increasing. Production has 
been greatly diminished on account of di- 
version of chlorine to extraordinary uses 
and the increased demand in chemical man- 
ufacture. The output of the limited num- 
ber of factories in the United States where 
cheap electric power is available has become 
utterly inadequate for the world market in 
which we as minor users of bleach are now 
buying. There is great difficulty in secur- 
ing a dependable supply, even at prohibitive 
cost, of this standard material which has 
stood between many a small community and 
an unsafe water supply. 


Letters to the Editor 


Comment on matters of interest to engineers and contractors will be welcomed 


What Is an Engineer? 


Sir: Permit me to express my interest 
in the subject recently mentioned in your 
bright pages, under the caption “What Is 
an Engineer?” The questions, or rather 
set of questions, I understand was given 
to a great number of engineers, widely 
spread and of all complexions. And the 
typical engineer slowly evolved through the 
strata of innumerable replies is, without 
doubt, the man we hail to-day as master 
of the big job. But there seems to be dis- 
satisfaction with “Frankenstein” as he 
stands before us. The extremely low per- 
centage allowed for technical qualifications, 
as compared with that for a kind of equip- 
ment that would be equally essential in run- 
nining a first-class grocery business, is not 
the working equation that has heretofore 
obtained with those preparing for the pro- 
fession. 

I believe, however, that a straw man, a 
Frankenstein, indeed, has been erected from 
the accumulated data, through failure on 
the part of some persons to co-ordinate the 
figures of expression. For instance, con- 
sider mathematics, and in a psychological 
sense, the mental faculty which intuitively 
knows that twice two is four, and more- 
over feels that the right angle is the main 
prop of geometrical form and can think in 
its terms; which also knows how once was 
found the resultant of two unequal, unlike 
parallel forces, and can find it again be- 
cause it is bred in the bone—and now, there- 
fore, has initiative and resourcefulness, 
which are but structures and superstruc- 
tures on a foundation laid deep and wide 
upon a rock bottom; and so on through 
all the broad domain of technical knowl- 
edge; then we have the well-rounded, finely 
equipped man, the engineer supreme. 


The whole matter passes through my 
mind in dissolving views in which I see en- 
gineers, and so-called engineers, of my ac- 
quaintance of years. The thing that has 
thrown a haze over the whole situation and 
has caused a great deal of misconception is 
that disease called “push.” If it were the 
right kind of push—the momentum of a 
moving body, slowly and surely coming to 
the front, no complaint could be made. But 
it is another kind, a masquerade. I need say 
no more. Howbeit, a better day is dawning, 
and of this I am convinced. In that day 
true worth will be measured upon a scale 
of all-round fitness, where integrity, 
initiative, resourcefulness and many other 
admirable attributes will be only the out- 
growth of a well-trained and technical 
mind. 

P. G. MELBOURNE. 

Hyattsville, Md. 


Elimination of Wet Spots in Rail- 
road Cuts 


Sir: Referring to the discussion between 
E. L. Sinclair and J. T. Bowser in your 
journal concerning the methods of elimi- 
nating wet spots in railroad cuts (see the 
Engineering Record of Oct. 23, 1915, page 
506, and that of Jan. 15, 1916, page 72), it 
seems to me that they are both taking more 
trouble than necessary to overcome the diffi- 
culty. The water in railway cuts usually 
comes from the banks on each side of the 
track, and the logical place to deal with it 
is in the side ditches before it gets to the 
track. If the soil is impervious the water 
will run off through the side ditches if 
they are properly graded and kept clear. If 
the ground is not impervious, then the 
water will soak down below the ditch and 
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be collected in a drain pipe underneath. 

In order to remove what little water gets 
to the roadbed itself side drains can be 
run from the ballast to the main drain 
under the ditch. These should not be sep- 
arated from the ballast, as the gentlemen 
suggest, but should connect directly with it 
so there will be no difficulty about a 
through connection from the ballast to the 
main drain. Ground which is properly and 
adequately drained in this way will soon 
become hard enough so that the ballast and 
the subsoil will not churn up together. 

There is a possibility that while the 
drains are ridding the soil of the excess 
water and trains are running, if the ground 
is very soft, the drain tile will become so 
displaced as to fill with mud and cease to 
operate. The cure for this, however, is not 
to go to a lot of expense for sheet piling 
and concrete walls, but simply to use No. 2 
bell-and-spigot sewer pipe, placing the 
lengths together in the usual way, but with- 
out any jointing material in the bells. This 
gives ample opportunity for the water to 
get into the pipe, once it has reached it; 
and the bells prevent the pipe from getting 
out of line and filling with mud. 

It seems to me that with the other types 
of construction suggested there might be 
many places where the continuous im- 
pervious walls would have a tendency to 
retain water under the track rather than 
to keep it out, and would make matters 
worse instead of better. At all events the 
No. 2 sewer pipe has come to be a stand- 
ard means of draining wet cuts by some 
very extensive railway systems. 

BENJAMIN BROOKS. 

Kansas City, Mo. 


Why Is Registration in Civil En- 
gineering Decreasing? 


Sir: In the article on the decrease in 
registration of civil engineering students, 
published in your issue of Dec. 18, 1915, 
page 766, the figures given for the Massa- 
chusetts Institute of Technology are too 
low, evidently because plotted from the data 
in the annual report of the president. 
These figures refer to the number of stu- 
dents on the first of November of each year. 
At that period of the year the freshmen 
have not elected their various courses, so 
that they are not included. The freshmen 
do not elect the different courses until the 
second half of the year, so that it is not 
practicable to give accurate statistics for 
the current year. The numbers of students 
pursuing the course in civil engineering in 
each of the five years preceding this, be- 
ginning with the year 1910-11, were as 
follows: 267, 276, 264, 263 and 251. You 
will see from this that the number has been 
practically stationary within the period. 

The falling off in the last year is more 
apparent than real, because in that year we 
instituted a new course called ‘“Hingineer- 
ing Administration.” In the year 1914-15 
eleven students took the civil-engineering 
option of this course. This civil-engineer- 
ing option is very closely allied to the older 
and more regular course of civil engineer- 
ing, and doubtless these eleven students 
should be added to the 251, making the 
total 262 for the year 1914-15. 

Within the same period the enrollment 
of freshmen in civil engineering was as 
follows: 56, 70, 60, 54 and 60. The enroll- 
ment of all engineering students in the 
latter half of each of the years (the latter 
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half, as I have explained, being the period 
when the elections have been made) was 
1216, 1232, 1260, 1336 and 13886. 

Although the number of students in civil 
engineering has remained practically sta- 
tionary, there has been a decline in the 
proportion of engineering students pur- 
suing this particular course. Such a de- 
cline might be expected in view of the 
greater variety of opportunities that are 
now presented. 

RICHARD C. MACLAURIN, 
President, Massachusetts Institute of Tech- 
nology. 

Boston. 


The Economic Side of Sand Testing 


Sir: I was interested in reading H. H. 
Scofield’s criticism in the Engineering 
Record of Feb. 5, page 188, of Chapman 
and Johnson’s article on the economic side 
of sand testing, and to note the application 
there made of Fuller’s ideal curve. 

As a matter of fact all these gentlemen 
are in error in attempting to apply Fuller’s 
ideal curve for concrete to any mixture of 
cement and sand alone. This curve (see 
the Transactions of the American Society 
of Civil Engineers, Vol. 59, page 67) was 
only put forward as a suggestion toward 
the obtaining of greater strength and dens- 
ity in concrete; that is, toward the better 
proportioning of the cement, fine aggre- 
gate and coarse aggregate. No experi- 
ments were made on, nor was the curve in- 
tended for use with, mixtures of cement 
and sand alone. 

I have lately, however, been carrying on 
a series of experiments toward developing 
a curve to fit maximum densities of mortar, 
and have reached the conclusion that the 
same general form of ideal curve is appli- 
cable as to concrete with the exception of a 
change of constants for the values of a and 
b, depending on the proportion of cement 
in the mortar, the constant increasing 
materially as the percentage of cement 
increases. 

My experiments indicate that for a sand 
having maximum grains of 0.25 in. diam- 
eter, and a mortar of 31 per cent cement as 
used in Professor Scofield’s experiments, 
the value of-a in the ideal curve should be 
0.0379, and of 6 32.2, which is, as nearly as 
I can judge from the small-scale diagram, 
about the value which Professor Scofield 
adopted. 

It has thus accidentally happened that 
the coefficients adopted applied to the mix- 
ture used, but I wished to call attention to 
this fact so that the ideal curve for con- 
crete will not be assumed to apply at all 
times to mortars without a careful selec- 
tion of constants. 

I cannot resist calling attention most 
forcibly to the great improvement of 
strength by grading sands to approximate 
an ideal curve, as shown by these tests of 
Professor Scofield. Assuming that mortar 
from the quoted sand “B” gave perfectly 
acceptable strength in the completed work, 
the relation of strengths shown make it 
possible to have cut out 25 per cent of 
the cement in use with the blended 
sands and still obtain the same strength 
as would have been obtained with the 
sand obey 

Assuming the case cited by Messrs. 
Chapman and Johnson, the amount of ce- 
ment thus saved would approximate 23,600 
bbl., which, at say $1.50 per barrel for ce- 
ment in a Western state, would amount to 
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$35,400, a total saving on the cement and 
sand of $57,680, or nearly $1 per cubic yard 
of concrete. 

Where large masses of concrete are to be 
used, as in masonry dams, attention to 
grading not only produces stronger and 
more watertight concrete, but also pays a 
handsome interest on the investment of the 
trifling extra labor involved. 

W. B. FULLER, 
Consulting Civil Engineer. 
New York City. 


Writing Land Descriptions 


Sir: Lawmakers have devoted much time 
to regulating the practice of engineers, ar- 
chitects and surveyors, but no attention 
seems to have been given to the important 
function of writing descriptions for the 
transfer of real property. A surveyor may 
possess enough licenses to paper his office 
walls, and be a paragon of perfection in his 
line of work, but as long as he has to deal 
with faulty descriptions, just that long will 
his condition be retarded in its upward 
trend toward the ideal. 

In this state any one may write a de- 
scription, take it to the county recorder and 
have it put on record in the form of a deed; 
thus it stands, whether right or wrong, as 
the grantee’s protection against encroach- 
ment. This laxity has resulted in many 
cloudy titles, useless litigation and much 
hard unappreciated work for the surveyor. 
In many transfers there can be no doubt 
that the intention was honest, but the ability 
to state clearly what was intended was 
entirely lacking. On the other hand, the 
intent to defraud is quite evident in some 
cases, the opportunity to do so being made 
possible by the ability to draw a deed with 
an ambiguous description. 

R. W. Cautley in his “Descriptions of 
Land” says in Section 1: ‘Since the owner- 
ship of land is the most universal and, at 
the same time, the most permanent form of 
property, it follows that conveyancing of 
land constitutes the most common and im- 
portant class of transactions in the every- 
day business of the world.” 

In view of the importance of this class of 
work, it seems to me that appropriate re- 
strictions placed upon indiscriminate de- 
scription writing would correct this evil. 
If, for instance, before a deed be accepted 
for record the description be examined by 
a licensed surveyor or other person quali- 
fied to test its accuracy, and if found to be 
incorrect, rejected, future records will be 
better than those of to-day. If the courses 
given were obtained astronomically—not 
from needle courses with the variation set 
off—the same line would not be given two 
or more bearings, as is quite often the case 
with division lines where adjoining prop- 
erty has been described separately. If the 
description be based on actual survey, the 
survey executed by a responsible party, and 
well monumented, the uncertainty of identi- 
fying the property described would. be 
eliminated. . 

To be able to write descriptions one 
should have some knowledge of plane trigo- 
nometry, be familiar with the kinds of trees 
and objects used for ties, be able to state in 
a clear, concise manner the meanings in- 
tended, and have a fair knowledge of the 
law of conveyancing. I should like to see 
the above qualifications in our law books. 

L. L. MILLS, 
Licensed Surveyor. 
Santa Rosa, Cal. 


HINTS FOR THE CONTRACTOR 


Details Which Save Time and Labor on Construction Work 


Other articles in this issue of interest to contractors and construction engineers are indexed in the Table of Contents 


[Contributions to this section are solic- 
ited, and if found available will be paid 
for. They must be SHORT, and should be 
accompanied, if possible, by photographs 
or sketches.—EDITOR. | 


Roller Makes Dipper-Latch on 


Steam Shovel Work Easily 
BENT piece of round iron placed be- 


tween the latch bar and the door of a’ 


steam shovel dipper makes it easy to draw 
the latch and stops it from sticking, accord- 
ing to F. A. Crabb, of Vandalia, N. Y. The 
device, which was described in the January 
number of the Huacavating Engineer, is 
illustrated by the accompanying sketch, in 


ROLLER REDUCES FRICTION ON DIPPER LATCH 


which A represents the dipper door, B the 
latch bar keeper, C the latch bar, D the 
guides, or brackets, and E the roller. It 
will be seen from the sketch that the weight 
of the load on the dipper door bears upon 
the underside of the latch keeper, upon the 
upper side of the outside bracket and the 
upper side of the inside bracket. A very 
simple and inexpensive way to prevent the 
latch bar from sticking is to take a piece 
of round iron either *4 in. or % in. in 
diameter, whichever fits best, bend it to a 
three-sided piece as shown by EF on the top 
sketch, and slip this in between the latch 
bar guides as shown in the lower sketch. 
It will be seen that this piece of round iron 
acts as a roller. Mr. Crabb says that it 
makes the dipper dump much more easily. 


Types of Dredging Equipment Best 
Adapted to Land Drainage 


OWER MACHINERY is now available 

which will construct outlet drainage 
ditches of all sizes, and under all conditions 
of soil and water, more cheaply than can 
be accomplished by any other method, ac- 
cording to D. L. Yarnell, drainage engineer 
of the Office of Public Roads and Rural En- 
gineering. In a special bulletin issued re- 
cently by the Department of Agriculture, 
the uses and limitations of the different 
machines that have been employed in such 
work are summarized by Mr. Yarnell, whose 
conclusions follow. : 

The floating dipper dredge is more widely 
used in drainage work than is any other 
type of excavating machine. For work 
through wet land no other excavator will 
equal it in cheapness of construction of 


ditches having a cross-section of from 100 
sq. ft. to-1200 sq. ft. It is by far the most 
efficient machine to use where many stumps 
will be encountered. Owing to its limited 
reach it is not generally applicable to levee 
construction. Dipper dredges as con- 
structed for drainage work range in capac- 
ity from 144 cu. yd. to 4 or 5 cu. yd. The 
sizes most commonly used vary from 1 to 
2 cu. yd. The smallest dredge costs about 
$5,000; the cost increases rapidly with the 
capacity of the dipper. The floating dipper 
dredge should be operated downstream, 
where practicable, to insure sufficient water 
at all times. 

In general, the clamshell or orange-peel 
dredge is not well adapted to ditch con- 
struction, especially if there be stumps to 
handle. Certain types of soil, such as the 
muck of southern Louisiana, can, however, 
be handled to advantage with this machine. 
It is also suited to levee building when a 
long boom is used. 

The dragline scraper excavator is con- 
stantly increasing in favor for drainage 
work. It is especially suited to the con- 
struction of ditches and levees of large 
cross-section, where the ground is suffi- 
ciently stable to support the machine. The 
scraper excavator is also suitable for ditch 
cleaning. 

The various forms of so-called dry-land 
machines find quite extensive use in drain- 
age. The dipper and orange-peel dredges 
of the dry-land type are suitable for use 
where sufficient water cannot be had to float 
a dredge. The templet and the wheel types 
of excavators are applicable to open land, 
where the soil is neither too hard nor too 
wet. The ditches cut by these latter ma- 
chines are superior in hydraulic efficiency 
to those of similar section cut by any other 
type of excavator. The dry-land machines 
should be operated upstream. 

The hydraulic dredge is not suited to 
ordinary drainage ditch construction. It 
has been used to some extent in cleaning 
ditches, and, with the use of slope boards, 
has in at least one instance made a satis- 
factory record in levee construction. 


Wheeled Mixing Plant and Trav- 
elers Build Sewer Rapidly 


By E. NOVAK 
Cincinnati, Ohio 


OUR traveler derricks and a concrete 

plant on wheels, all spanning the sewer 
trench and running on the same track, were 
used recently to complete a large concrete 
sewer in Cincinnati at a rapid rate. The 
sewer, which will intercept the sanitary 
flow previously carried by Mill Creek, is 
6600 ft. long and has an egg-shaped section 
6 x 6 ft. except fora distance of 200 ft. 
where it crosses the creek, and where a 
twin section is employed. The bottom of 
the sewer trench was 10 ft. or more below 
the creek and only 10 to 50 ft. from it, and 
in addition the work was but 250 ft. from 
and nearly 50 ft. below the Miami and Erie 
Canal. For this reason special care was 
taken to have the wood sheeting tight. It 
was driven in two sets, and averaged 18 ft. 
in depth. For the same reason plenty of 
clearance was provided for by making the 
top set 12 ft. wide and the bottom set 10 ft. 
wide, giving 18 in. on each side of the 
sewer. 

On account of the proximity of the 
work to the creek some trouble was experi- 
enced with keeping the trench dry, and the 
work was flooded no less than five times. 
In spite of this, however, no damage was 
done and no serious accidents occurred. 
Three small centrifugal pumps and two 
pulsometers were used. 

The plant was arranged so that each unit 
had to do a certain amount of work each 
day. Nevertheless the units were spaced so 
that any accident to one would not result 
in holding up the rest. One traveler der- 
rick with a 1-yd. clamshell bucket on a 50- 
ft. boom, facing the direction in which the 
work was progressing, took out the first 
10 ft. of excavation as the upper set of 
sheeting, with two sets of braces and rang- 
ers, was placed. Back to back with this 
traveler was a second which took out about 
5 ft. more, while the lower set of sheeting 


TRAVELING DERRICKS 


AND MIXER COMPLETED SEWER AT RATE OF 60 FEET A DAY 
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was being placed. Following this was a 
third derrick facing the same way as the 
second, which finished the excavation and 
left the trench ready for the concrete work. 
Behind this came the mixer, which dis- 
charged through a hopper in the platform 
on which it was mounted into chutes leading 
to the forms. Owing to the irregularity of 
the water supply, the mixer carried its own 
water in barrels mounted on the platform. 
Two days were required between pouring 
the invert and the arch, and the mixer was 
pulled back and forth by a line to a winch 
head of the nearest derrick. The work was 
drained to a pump and a portable boiler 
stationed behind the mixer. The sumps for 
this pump were spaced about 300 ft. apart 
and water was carried to them from the 
excavation ahead by an 8-in. underdrain. 
The fourth traveler followed the concrete 
mixer, removing the bracing and backfilling 
the trench. 

As the arch forms had to be left in place 
three days after pouring concrete, 240 lin. 
ft. of them were supplied. Steel forms of 
Blaw design were used. They were with- 
out interior bracing and ran on a track laid 
on the completed invert. The concreting 
was the limiting factor in the speed of the 
work. It was found advantageous to pour 
120 ft. of invert one day and 120 ft. of 
arch the next, always keeping one com- 
pleted invert section between the new arch 
and the advance section of invert. While 
this made it necessary to keep open a large 
amount of trench it allowed rapid construc- 
tion at a reasonable cost. The maximum 
amount of sewer completed in any one week 
was 420 ft., but the open trench part of the 
work was carried on at a rate which nearly 
averaged 60 ft. for every full working day. 

The railroad siding at which materials 
for the job were delivered was on the other 
side of the creek from the work. A 2-ft.- 
gage track was built from this siding, car- 
ried across the creek on an I-beam bridge 


TOWER DID WORK OF DERRICK IN DISPOSING OF 
TUNNEL EXCAVATION 
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TRAVELERS AND MIXER SPANNED TRENCH—NAR- 
ROW GAGE TRACK AT RIGHT 


supported by small concrete piers, and ex- 
tended to and along the line of the trench 
for delivering materials to the concrete 
mixer. A locomotive was used to haul the 
small cars. Material cars were unloaded at 
the siding onto a platform over the narrow- 
gage track, from which the small cars were 
charged by gravity. In both the sand and 
gravel piles was built a brick furnace fired 
with coke, from which large pipes radiated. 
The sand and gravel were heated without 
trouble in this way, so that the work was 
never held up by cold weather. A portable 
telephone line was carried along the work, 
keeping it in touch at all times with the 
yard and the office. 

A short tunnel 120 ft. in length was built 
at one point under the track of the Balti- 
more & Ohio Railroad. The excavation 
from this tunnel was disposed of by hoist- 
ing it in a tower and dumping it down a 
wooden chute from the head of the tower to 
the creek. The skip in the tower dropped 
below the floor of the excavation and was 
operated by a 10-hp. electric motor. The 
tower was built in place out of second-hand 
lumber, required only a laborer to run it, 
and did the work of a derrick and hoisting 
engineer. 

The work was done by the Thurber & 
Browning Company for the city of Cincin- 
nati, of which Frank S. Krug is city engi- 
neer and Walter E. Sullivan sewer engineer. 
C. L. Harrison was engineer in charge of 
the work for the city. The plant layout was 
designed by H. Thurber, of the contracting 
firm, who gave the work his personal atten- 
tion. N. E. Morrow was in charge of the 
work as superintendent for the contractor. 


Working Air Out of Pipe Line 


Tested in Long Sections 


By R. C. HARDMAN 
Colorado Springs, Col. 


Y USING a hand force pump to raise 

the test pressure to the required 250 lb. 
where necessary, loosening the high joints 
to permit the escape of air, and providing 
heavy end bracing and clamps to take the 
thrust of 4-mile sections under test pres- 
sure, an 8-in. steel pipe line about 814 miles 
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long was quite recently tested satisfactorily. 

The specifications provided for testing 
the line to a pressure of 250 lb. per square 
inch before backfilling the trench. Part of 
the line received normally more than this 
pressure when the discharge end of the line 
was closed, but, as no valve was provided at 
the reservoir, static pressure could not be 
obtained in operation. Where the pressure 
exceeded the required amount the pipe was 
simply capped and the line examined. 
Where the pressure was less than 250 lb. 
it was raised to that figure. 

The tests were made about every half 
mile immediately upon the completion of 
that amount of pipe-laying. A small hand- 
operated boiler testing pump was used for 
the purpose, although some doubt was had 
as to whether it would be feasible for in- 
creasing the pressure in such a long length 
of line—about 2% miles being the longest 
section tested. In preparing for the test a 
cast-iron cap fitted to the end of the pipe 
and tapped to receive the discharge of the 
test pump was securely fastened to the last 
section of pipe. This was accomplished by 
means of a steel bar over the casting, 
through which bolts were passed, the bolts 
in turn being fastened at their opposite 
ends to a steel clamp which bolted around 
the pipe. Water-tightness was secured by 
means of a rubber gasket between casting 
and pipe end. As the pressure tending to 
force the casting off the pipe and to dis- 
joint the line was about 12,500 lb., a system 
of timber bracing was employed. At the 
first test, which was at a creek crossing, 
the pipe was braced against the opposite 
bank so effectively that the line was buckled 
completely out of the trench, the last joint 
being broken. * 

As the line followed the contour of the 
ground there were many high points in 
which air collected. The procedure in mak- 
ing the tests was to cap and brace the lower 
end, loosen all high joints to allow escape 
of all air and close the valve in line at the 
intake. Water was then hauled in barrels 
for the operation of the pump. The time 
consumed in reaching the desired pressure 
was not uniform throughout the series, 
varying from two to six or seven hours for 
four laborers working in 14-hr. shifts of 
two men each. The variation in time was 
due to the amount of additional pressure 
necessary and to the care with which the 
accumulated air had been released. At 
times when it was thought that the air had 
been carefully attended to no headway 
would be made'by the pump, a more careful 
inspection always revealing the fact that 
some air still remained in the line. In fact, 
to increase pressure in this way it is abso- 
lutely essential that all air be removed. 


PUBLIC-UTILITY-COMMISSION COSTS IN 
INDIANA were given as 1144 per cent of the 
cost of reproduction new by H. O. Garman, 
chief engineer of the Indiana commission, 
before the joint meeting, Feb. 4, of the 
Indiana Engineering Society and the 
Indiana Sanitary and Water Supply Asso- 
ciation. They were made up as follows: 
The combined cost of the appraisals, audits 
and hearings amounts approximately to 1 
per cent by the utility, % per cent ex- 
pended by the commission and charged 
against the utility, and ™% per cent ex- 
pended by the city. Since May, 1913, the 
commission staff has evaluated fifty-one 
public utilities having a total physical value 
of approximately $33,300,000. 
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Court of Appeals Upholds Thacher 
Patent in Baltimore Case 


Deciding for the Thacher concrete bridge 
patent, in the appeal from the decision in its 
favor made by the Maryland District Court 
on Feb. 25, 1915, the U. S. Circuit Court of 
Appeals for the fourth circuit on Feb. 2 af- 
firmed the decree of the lower court “on the 
reasoning in the opinion of that court.” The 
original suit was brought by Edwin Thacher 
against the City of Baltimore for infringement 
of his patent in the construction of the Falls- 
way viaduct. 

The original decree, which is affirmed by 
Judges Pritchard, Knapp and Woods of the 
Court of Appeals, stated that claims one and 
three of Thacher’s patent 617,615, granted 
Jan. 10, 1899, for reinforced-concrete arch con- 
struction, are valid and original, that the de- 
fendant, the Mayor and City Council of Balti- 
more, violated and infringed the rights of the 
plaintiff in the Fallsway viaduct, that an in- 
junction issue perpetually restraining the de- 
fendant from further infringement, and that 
the plaintiff is entitled to $5,000 damages, 
with costs. 

The opinion of Judge Rose, upon which the 
decree is based, upholds the priority of the 
fundamental claim in Thacher’s patent for an 
improved concrete arch structure in which iron 
or steel bars are imbedded in the concrete near 
the outer and inner surfaces in pairs, each 
independent of the other and one or both ex- 
tending well into the abutments. Evidence of 
royalties already paid for licenses to build 
according to the patent was cited. Some 
previous patents, such as the Monier and the 
Von Emperger, were discussed, and held not to 
show priority in the details of the Thacher 
patent. 


Discuss Proposed American Society 
Move at Regular Meeting 


No opposition whatever was voiced to the 
proposed move of the American Society of Civil 
Engineers to the Engineering Societies’ Build- 
ing, when the matter was put up for discussion 
at the regular meeting of the society in New 
York Feb. 16. The four men who spoke—Clem- 
ens Herschel, chairman of the committee that 
handled the negotiations for the society; Dr. 
Alexander C. Humphreys, of the United Engi- 
neering Society, as well as a member of the 
American Society of Civil Engineers; Dr. E. L. 
Corthell, president of the civil engineering 
body, and Henry G. Stott, past president of the 
American Institute of Electrical Engineers, and 
a former director of the American Society of 
Civil Engineers—were all emphatically in fa- 
vor of the proposed move. Their keynote 
seemed to be solidarity of the whole engineer- 
ing profession in public questions. 


Materials Standards to Be Pub- 
lished in Foreign Languages 


The executive committee of the American 
Society for Testing Materials has made ar- 
rangements with the Department of Commerce 
by which the standards of the society, insofar 
as they affect the requirements of export 
trade, will be translated into foreign lan- 
guages. The department will bear the expense 
and the translated standards will be distributed 
among the U. S. Consular Offices and made 
available at moderate prices to American 
manufacturers interested in foreign trade. It is 
planned that each specification in a foreign 
language will be accompanied by the original 
English version and that all numerical quan- 
tities will be both British and metric. 


NEWS OF THE WEEK 


Passing Events in the Civil Engineering and Contracting Fields 


Sixteen Hundred Engineers Hear First Military 
Lecture Under Army Supervision 


Captains Robins and Coiner Explain Organization and Duties of Engi- 
neers in War and Opportunities for Technical Men in National Defense 


IMITED in numbers only by the capacity of the main auditorium of the Engineering 
Societies Building: and a second hall, pressed into service for an overflow meeting, 
1600 engineers of New York City listened on Monday evening to the first of the series 
of seven lectures on military engineering and national defense, organized under General 
Leonard Wood’s direction by the national societies of civil, mechanical, mining and elec- 


trical engineers. 


While Captains Thomas M. Robins and Richard T. Coiner, Corps of 


Engineers, U. 8. A., were explaining to two enthusiastic audiences the organization and 
duties of engineers in war, and what engineers in civil life will be called unon to do in 
the defense of the United States, the representatives of the New York Fire Department, 
following orders regarding dangerous over-crowding of buildings, stood guard at the 
doorways and turned away hundreds of technical men who sought entrance to the 


packed lecture halls. 


Government to Make Soil Pressure 
Tests at Arlington 


Experiments on the distribution of pres- 
sures through soils are to be conducted at the 
government’s Arlington farm, near Washing- 
ton, by the U. S. Office of Public Roads and 
Rural Engineering. A specially designed ap- 
paratus will be installed which will permit of 
earth pressure measurements being taken in a 
large number of positions during a single ap- 
plication of the load. This feature is regarded 
as an important one, and it is hoped that an 
unnatural rearrangement of the soil from 
previous load applications in various positions 
will be thus avoided. Earth fills up to 10 ft. 
thick may be accommodated by this apparatus, 
and it will have lateral dimensions sufficiently 
large to permit of obtaining the full distribu- 
tion of the load in all directions. 


Bone Sues City of Cincinnati 


Ewald & Shadman, attorneys, in behalf of 
Frank A. Bone, have lodged a claim against 
the City of Cincinnati for the usual royalties 
of 10 per cent of cost for alleged violation of 
the Bone patent in the construction of the re- 
taining walls in its grade crossing work. The 
claim refers to sums previously collected from 
the Chicago, Burlington & Quincy Railroad, 
the City of Binghamton, and others, and ad- 
dresses a number of queries to the grade- 
crossing commission. An article and editorial 
discussion on the recent decision against the 
Bone patent will be found in this issue of the 
Engineering Record. 


May Submit $50,000,000 Highway Bond 
Issue in Pennsylvania in 1917 


In a recent address before the Harrisburg 
Chamber of Commerce, State Highway Com- 
missioner Cunningham announced that a $50,- 
000,000 bond issue for highway improvement 
will likely be submitted to the voters of Penn- 
sylvania in 1917. The highway commissioner 
declared that the greatest need in Pennsyl- 
vania is a definite system whereby stretches 
of good roads can be made continuous from 
one end of the state to the other. 


Ohio Will Need Highway Inspeciors 


A large number of highway inspectors will 
be needed in Ohio for road work during the 
coming season. With a view to obtaining men 
to fill the vacancies the State Civil Service 
Commission, Columbus, will hold examinations 
within the next week or two. 


“This wonderful spontaneous response,” 
said J. Waldo Smith, chairman of the meeting, 
“has far exceeded our wildest dreams. Where 
this interest will lead we cannot tell. But, 
speaking as chairman of the committee, if it 
leads or tends to bring about some compulsory 
requirement, whereby every able-bodied young 
man is required to put in at least one con- 
tinuous year of hard military service under 
the direction of the United States Army, we 
feel it will be a great thing for the country, 
and it will be a far greater thing for the 
young men.” 


Engineers Must Be Soldiers 


In beginning his address, Captain Robins 
emphasized the fact that warfare, as it is 
conducted to-day, is making greater demands 
upon engineering skill than ever before. But 
engineering work, he said, is only one of the 
manifold duties of engineer troops. They 
must be soldiers, first of all, and must know 
how to fight. Upon a foundation of military 
knowledge must be built up the training in the 
services of reconnaissance, demolitions, fortifi- 
cations, sieges, battlefield illumination, com- 
munication, lay-out of camp, sewerage and 
water supply systems, general construction 
work and special services of an engineering 
nature which are beyond the technical training 
of combatant troops, or which require tools, 
implements and material, which are not issued 
to the combatant forces. 

The engineer’s work in war is not all at 
the front. Of course, the pioneer and ponton 
battalions operate in the fighting zone, but 
other engineer forces must be assigned to lines 
of communication, to the preparation of de- 
fensive lines, to sea coast fortification and in 
the interior of the country at manufacturing 
and munition works. 

In European armies that are fighting to-day, 
Captain Robins pointed out, it is considered 
that about 6 per cent should be the ratio of 
engineers to infantry. If it is assumed that 
this country needs 500,000 men in the first line 
troops, there will be needed for their support 
about 1200 engineer officers and 36,000 engi- 
neering enlisted men. 


Speedy Work Necessary 


In military engineering time is the all-im- 
portant factor. Labor is plentiful and costs 
nothing. “For material to work with,” Captain 
Robins said, “you have everything that you 
do not want, and nothing that you do want. 
But you have this one great advantage—you 
can take whatever you want, wherever you 
find it, and use it, no matter what shape it is 
in. You do not have to worry about paying 
damages. If you need timber and a house is 
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nearby you tear down the house and use abe 

Captain Robins laid particular stress upon 
the necessity of supplementing engineering 
knowledge with actual military service. “The 
only way to get military training is by actual 
service,” he said, “combined with study and 
reading on the subject. You can study and 
read and profit by it, to a certain extent, but 
you cannot expect to qualify for service, un- 
less you have been in camp, or performed 
actual field duty. You men ought to know 
that most of the work, at first, will have to 
be straight military training, as it is taught 
in the Army. Every man must learn by actual 
experience the duties of a soldier. Then we 
ean concentrate on the engineering phases of 
the work, and round out the course of instruc- 
tion in its technical features.” ; : 

An idea of the many things an engineer 1s 
called upon to do in service was portrayed by 
a series of lantern slides, showing various 
stages of a practice march undertaken by a 
force of Regulars. The bulk of the work con- 
sisted in spanning rivers with ponton bridges, 
opening up roads, laying out camps and pre- 
paring defensive works such as trenches, and 
barbed wire entanglements. Motor trucks were 
used effectively in transporting the bridge 
building equipment. Most of the ponton struc- 
tures which were shown were completed a 
couple of hours after work on them had been 
begun. Another feature of the practice march 
was the demolition of a steel bridge with 
dummy cartridges. 


Field for Older Men 


All of the engineer’s work, however, is not 
with the advance troops. Important service 
is rendered on lines of communication, such as 
railways, and roads. The line of communica- 
tion, Captain Robins pointed out, is a field open 
to the older men of the profession, whose 
physical strength is not equal to the strenu- 
ous duties at the front, and who have not time 
to receive intensive military training by going 
to summer camps or joining organizations like 
the National Guard. The senior members of 
the profession also could be used to good ad- 
vantage on the defensive lines, at munitions 
plants, and in the coast artillery service. These 
duties, together with the making of military 
maps and the laying out of trenches, will re- 
quire a large force of engineers. This service, 
in the rear of the combatant troops, will not 
be strenuous work, but will require a good 
knowledge of field fortification in all its 
branches, not only the construction of trenches, 
but the preparation of the foreground, the 
clearing away of trees, the construction of 
entanglements, the placing of searchlights, and 
field ordnance emplacements. ~ 

“If the troops in the field are not backed 
up by all the resources of the country,” said 
Captain Robins, “they will not get far, and 
there is nobody that will have any more to 
do with the development and utilization of 
their resources than the engineers. There 
will be many manufacturing plants making 
munitions and other supplies; thousands of 
engineers may be called into service to look 
after these plants, and to inspect materials. 
If the time ever comes there will be plenty 
for every member of the engineering profes- 
sion, old or young, to do. It is only organized 
and united effort that will count.” 


Ohio Act Relating to Continuous 
Service Held Unconstitutional 


In the case of Henry M. Redd, who claimed 
the office of city engineer of Chillicothe, Ohio, 
under the clause of the state civil service act 
that reads “that all persons who have served 
the state or any political subdivision thereof 
continuously and satisfactorily for a period 
of not less than seven years .. . . shall 
be deemed appointees, within the provisions of 
this act.” Judge J. W. Goldsberry, of the 
Court of Common Pleas, sitting at Chillicothe, 
held that the act was unconstitutional. 

Mr. Redd had been acting city engineer of 
Chillicothe for twenty-one years. At the begin- 
ning of the present year the mayor appointed 
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Morgan W. Shuitt to the office. Mr. Redd ap- 
pealed to the court for aid, holding that he was 
entitled to the office of city engineer by reason 
of the clause of the civil service act, as quoted 
above. 


Hold Dinner in Mill Creek Sewer 
to Commemorate Completion 


The Carter Construction Company and Nor- 
ton, Head & Denneen will be the hosts at a 
dinner to be held this evening in St. Louis, in 
honor of Mayor Kiel, of that city, and the 
completion of the 38-mile Mill Creek relief 
sewer, which drains 5030 acres of land. The 
notice to begin work was given Oct. 23, 1914, 
24 months being allowed for completion. The 
actual time taken was 16 months. 

The dinner will be prepared and served 100 
ft. underground at Montrose Avenue and Rut- 
ger Street, and will be the chief feature of 
novel ceremonies that have been arranged for 
the celebration of the completion of the new 
sewer. The sewer will be formally turned over 
to that city by R. T. Norton, chief engineer for 
the Carter Construction Company, the general 
contractors, at the banquet, and will be ac- 
cepted on behalf of the city by Mayor Kiel. A 
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INVITATION TO DINNER IN COMPLETED SEWER 


part of the section of the sewer, walled in 
for the banqut, will be outfitted as a kitchen 
and the dinner will be prepared there. 


Preparedness Discussed at Boston 
Engineering Banquet 


The part to be played by the engineer in 
national defence was the principal theme of 
discussion at the seventh annual banquet of 
the engineering profession, held at the Boston 
City Club, Feb. 8. Charles L. Edgar, presi- 
dent of the Boston Edison Company, was toast- 
master, and nearly 500 engineers were present, 
including delegations from Providence, R. I., 
and Worcester and Lynn, Mass. Governor Mc- 
Call, of Massachusetts, pointed out the oppor- 
tunity for expanding engineering along social 
and economic lines, with particular reference 
to reducing waste in government. He touched 
upon the overlapping of functions among the 
107 different departments and commissions 
of the state and said that there is a wide field 
for engineers in increasing the efficiency of 
governmental administration. 

Col. W. E. Craighill, Corps of Engineers, 
U. S. A., spoke of the advantages of the pro- 
posed reserve corps of engineers in national 
defence. He stated that the general staff has 
prepared plans for the defence of Boston in 
case of hostilities, and that would require 100 
miles of outer and 80 miles of inner trenches, 
to be built within ten days, which would require 
25,000 men, and the expenditure of $2,000,000. 
William Barclay Parsons, chairman of the 
joint engineering societies committee on pre- 
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paredness, described the plans leading toward 
the formation of the national engineer reserve, 
and John R. Freeman, of the government com- 
mission on the recent slides in the Panama 
Canal, commended universal military training, 
and urged at least one year of it for every 
young man in the country as a part of his 
education. Mr. Freeman stated that naviga- 
tion through the Panama Canal will soon be 
resumed, and apprehended no further trouble 
from slides. Other speakers were Calvin W. 
Rice, secretary American Society of Mechan- 
ical Engineers, and Dr. John A. Brashear, 
Pittsburgh. 


Military Lectures Enlarged to Meet 
Applications for Enrollment 


So many engineers have enrolled for the mil- 
itary lecture course, organized under Gen. 
Leonard Wood’s direction by the four national 
engineering societies, that it has been found 
impossible to care for them all in the audito- 
rium of the Engineering Societies Building in 
New York, as originally planned. The commit- 
tee accordingly has completed plans for three 
lecture courses, all covering the same ground 
and to be given by the same speakers as orig- 
inally announced, Captains Thomas M. Robins, 
Richard T. Coiner and Edward D. Ardery of 
the Corps of Engineers, U. S. A. The follow- 
ing schedule will take effect immediately: 

Course 1—Every Monday, 8 p. m., to March 
27 in the Engineering Societies Building; or- 
ange tickets (blue tickets for stage). 

Course 2—Every Monday, 8 p. m., to March 
27 in American Society of Civil Engineers 
Building, 220 West Fifty-seventh Street; pink 
ticket (these tickets read 29 West Thirty-ninth 
Street, but a change was necessary to secure a 
larger hall). 

Course 3—Every Monday, 5.30 p. m., to April 
3 in the Engineering Societies Building (white 
tickets). - Mie 

Captain Dorey, U. S. A., will speak next week 
at each of the meetings. He will tell of the 
camp at Plattsburg, N. Y., of which he was in 
charge. 


Many Attend Concrete and Road 
Building Conventions in Chicago 


Attendance at the National Conference on 
Concrete Road Building in Chicago Feb. 15 to 
18 passed previous records, reaching 530 on 
Wednesday. Engineers from the Pacific Coast, 
supervisors from counties with million-dollar 
bond issues, federal, state and municipal road 
officials and contractors taxed the presiding of- 
ficer’s parliamentary ability in their eagerness 
to take part in the numerous discussions. 

Major Amos A. Fries’ paper on permanent 
highways for national defense brought the la- 


tent feelings of engineers and their co-workers. 


to the surface in no uncertain manner, 

Meetings of the American Concrete Institute 
were well attended, 350 registering. Nathan 
C. Johnson’s moving pictures of concrete mix- 
ing conditions crowded the hall to capacity. 
The officers elected by the institute are: L. C. 
Wason, president; H. C. Turner, vice-president; 
Charles R. Gow, E. D. Boyer, and J. G. Treanor, 
directors. 

The office of the institute is to be removed to 
Boston and the journal is to be discontinued. 


Appraisers Appointed for Chattan- 
ooga Waterworks 


A board of appraisers was appointed Feb. 9 
to investigate the purchase of the plant of 
the city water company of Chattanooga, Tenn., 
for which Chattanooga has authorized a bond 
issue of $2,000,000. James N. Hazlehurst, con- 
sulting municipal engineer, of Atlanta, Ga., 
will represent the city of Chattanooga, and 
William Wheeler, consulting engineer, of Bos- 
ton, will represent the water company. John 
W. Alvord, consulting engineer, of Chicago, 
will be the third member of the board. 

The property was offered for sale several 
years ago, when it was valued by the company 
at $1,700,000. 
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Engineers Begin Study of Chi- 
cago’s Traction Problem 


William Barclay Parsors, consulting engi- 
neer, of New York City, and Robert Ridgway, 
engineer of subway construction for the New 
York State Public Service Commission, First 
District, whose appointment to the traction 
commission to investigate the Chicago trans- 
portation problem and recommend improve- 
ments was noted in these columns last week, 
commenced their study, Feb. 14, in conjunction 
with Bion J. Arnold. Both Mr. Parsons and 
Mr. Ridgway have had wide experience in trac- 
tion matters, and have been closely identified 
with the transportation development of New 
York City for many years. 


William Barclay Parsons 


William Barclay Parsons was born in New 
York City in 1859, and graduated from Colum- 
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During his incumbency as chief engineer 
such matters as the franchise providing for 
the construction of the Hudson & Manhattan 
tunnels, the Pennsylvania tunnels and termi- 
nals and the construction of the New York 
Connecting Railway were referred to the com- 
mission for approval. In 1903 he rendered a 
report on additional routes for the Manhattan 
traction lines and lines in the Bronx, as well 
as additional routes for Brooklyn and Queens, 
New York City, that was the basis of the com- 
prehensive scheme of subway and elevated 
railroad extensions contracted for in 1913, and 
known as the dual system of subways now 
under construction. In 1902 he designed a 
large dam for the Hudson River Water Power 
Company at Spiers Falls, N. Y., and, in 1904, 
he served with Sir John Wolfe Barry and Sir 
Benjamin Baker as advisory engineers to the 
Royal Commission on London traffic. During 
the same year he was appointed by President 
Roosevelt a member of the Isthmian Canal 


Civil Engineers, Closely Identified with the New York City Rapid Transit 
Developments, Investigate Chicago’s Transportation Problem 


WILLIAM BARCLAY PARSONS 


bia University in 1879. His first work was in 
the maintenance-of-way department of the 
Erie Railroad, where he attained the position 
of division engineer previous to his resignation 
in 1885. He then began a general engineering 
practice, engaging chiefly in the preparation 
of plans for underground railroads projected 
in New York, and in railroad and hydraulic 
work in different parts of the United States. 

In 1891 he was appointed deputy chief en- 
gineer of the New York Rapid Transit Commis- 
sion, and, in 1894, became chief engineer of the 
reorganized commission. In the latter capacity 
he prepared plans for the original New York 
subway, but, owing to complications in 
financing the work, construction was post- 
poned. In 1898 he went to China, where he 
made surveys for the location of the Canton- 
Hankow Railroad, up to that time the longest 
survey made in that country. In 1899 he re- 
turned to New York City and assumed charge 
of the construction of the subway, continuing 
as chief engineer of the Rapid Transit Com- 
mission until the work was completed and 
opened to traffic in 1904. 


ROBERT RIDGWAY 


Commission. In 1905 he was appointed a mem- 
ber of the International Advisory Board of 
Consulting Engineers for the Panama Canal. 
It was this board which decided between the 
different types, and adopted the plans upon 
which the canal was built. 

He has served as consulting engineer for 
the Interborough Rapid Transit Company of 
New York City, the Hudson Companies, build- 
ers of the Hudson & Manhattan tubes, the 
New York, Westchester & Boston Railroad and 
the Susquehanna Water Power Company 
among other clients. At present, as consult- 
ing engineer, he represents the Interborough 
Rapid Transit Company in negotiations be- 
tween that company and the Public Service 
Commission, First District. As chief engineer 
he had charge of the construction of the Cape 
Cod ship canal, which was recently completed. 
During the Spanish-American War he served 
as chief engineer of the National Guard of 
New York with the rank of Brigadier General. 

Recently he directed the preparation of an 
elaborate report, just completed, on the con- 
solidation of the public utilities, including 


street railroads, electric lighting, telephone 
and gas systems of one of the largest cities 
in South America. 


Robert Ridgway 


Robert Ridgway was born in New York 
City in 1862. He began engineering work in 
1882 on the staff of the Northern Pacific Rail- 
road, where he remained until 1884. In the 
latter year he became leveler with the Aque- 
duct Commission of New York City, which 
was created to construct new aqueducts and 
additional reservoirs in the Croton watershed. 
He attained the grade of division engineer in 
charge of the construction of the Jerome Park 
Reservoir previous to leaving that service, in 
1900, to become senior assistant engineer on 
the construction of the present interborough 
subway system in New York City. In 1905 he 
resigned from that position to join the Board 
of Water Supply of New York City, on the con- 
struction of the Catskill Aqueduct, where he 
remained until the latter part of 1911, when 
he was appointed engineer of subway construc- 
tion on the new dual system of subways in 
New York City, in which capacity he has 
charge of all construction work, under the 
chief engineer on that system. 


Subsurface Land Slip Causes 
Building Collapse at Baltimore 


A subsurface earth movement, Feb. 2, in con- 
nection with nearby dredging brought about 
the settlement of a large area of ground and 
the collapse of a stock shed of the American 
Agricultural Chemical Company in the Canton 
pier district, Baltimore. Dredging was in 
progress at the time in preparation for the 
erection of a new coal pier for the Pennsy]l- 
vania Railroad. 

The stock shed faces on Clinton Street, and 
runs back about 300 ft. to a bulkhead near 
the pier head line of the harbor. It is one 
of a group of light timber sheds, consisting of 
a series of open bays with about 30 ft. between 
rows of timber columns, which rest on con- 
crete pedestals. The shed floor is paved with a 
bituminous concrete. 

The level of the shed floor was about 11 ft. 
above mean tide. On the side where the set- 
tlement occurred, there was originally a plot 
of open land, several hundred feet wide, and 
extending from the bulkhead to the street; 
that is, covering the inshore end of the new 
coal pier site. The specifications required 
that the site be excavated to a 35-ft. depth 
in the slip at the side of the pier, it being 
planned to leave the excavated bank on a slope 
of about 1% to 1 without bulkheading, since 
adjacent cuts in the local strata of sandy clay, 
hard sand and iron ore stood almost vertically, 
and other slopes within 500 ft. had stood up 
for years. The shoulder of the slope was 
fixed about 15 ft. outside the line of the 
chemical stock shed, which brought its toe 
about 75 ft. away. 

The dredges had been working in the pier 
slip prior to the settlement, principally beyond 
the toe of the slope, but, shortly beforehand, 
one of them had been trimming the slope at 
a depth of about 16 ft. About three or four 
weeks before the collapse ‘of the building a 
crack was noticed in the floor of the shed. 
No special significance was attached to this, 
since it was from 30 to 60 ft. back from the 
shoulder line of the dredging, and nearly 300 
ft. from the harbor bulkhead. The crack 
widened somewhat as the work progressed, and 
some settlement occurred. Several shed col- 
umns were shimmed up, but it was taken to 
be only a small local settlement which could 
be adjusted after the dredging was completed. 

On Feb. 2 an area of the shed floor, 60 ft. 
wide by about 200 ft. long, dropped to a 
maximum depth of 8 ft., taking the building 
with it. The greatest depth was on a sheer 
perpendicular cleavage along the line most 
remote from the water. The slope was thence 
upward to the original ground level near the 
outer line of the shed. A tongue of land at 
the original level, tapering from 15 ft. wide 
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at its inshore end to nothing at its outshore 
end, remained undisturbed between the sunken 
area and the pier site, leaving the shoulder of 
the excavation practically intact except for a 
distance of about 50 ft. from the harbor bulk- 
head, where it had also sunk under water. The 
sunken area was thus landlocked for a dis- 
tance of 150 ft. There was apparently a 
movement from beneath the area of the shed 
diagonally out toward the harbor. It is 
thought this was due to the gradual bleeding 
of a large pocket of sand, though most of the 
material taken out by the dredges had been 
noted to be clayey, with no undue amount of 
loose sand. 

The situation will be met by driving sheet 
piling along the inland line of the break to 
check any further tendency toward movement, 
then bulkheading the slip after dredging, and 
finally filling back of the bulkhead. 


News of Engineering Societies 

The Chicago Engineers’ Club was addressed 
Feb. 17 by E. J. Mehren, editor of the Engi- 
neering Record, on “Closer co-operation be- 
tween national engineering societies.” 


The Albany Society of Civil Engineers will 
hear Major Edward P. O’Hearn, Ordnance 
Department, U. S. A., on “Modern Guns and 


Ammunition,” at a meeting to be held at. 


Keeler’s Maiden Lane Hotel, that city, Feb. 22. 


The American Institute of Consulting Engi- 
neers elected the following officers at a meet- 
ing held in New York City, Feb. 2: President, 
Dr. Elmer L. Corthell; vice-president, George 
Gibbs; secretary and treasurer, F. A. Molitor. 


The Seattle Association of the American 
Society of Civil Engineers elected the follow- 
ing officers at a meeting held in that city, Jan. 
31: President, A. O. ‘Powell; vice-president, 
Joseph Jacobs; secretary-treasurer, Carl H. 
Reeves. 


The Connecticut Society of Civil Engineers 
elected the following officers at the annual 
meeting held in New Haven, Feb. 8 and 9: 
President, Clarence Blakeslee; first vice-presi- 
dent, Henry R. Buck; second vice-president, 
P. T. Seott; secretary and treasurer, J. Fred- 
erick Jackson. 


The Engineers’ and Architects’ Association 
of Southern California held a meeting at Los 
Angeles, Feb. 1. Major Amos R. Fries, Corps 
of Engineers, U. S. A., formerly in charge of 
work on the Los Angeles harbor, gave a talk 
advocating two years of compulsory military 
service, and the organization of the nation’s 
resources along lines of preparedness. 


The Western Society of Engineers, bridge 
and structural section, elected Feb. 14 the fol- 
lowing officers for the coming year: Chairman, 
W.S. Lacher; vice-chairman, N. M. Stineman; 
directors, O. F. Dalstrom and F. G. Vent. 
Herbert Fisher Moore, professor of engineer- 
ing materials, University of Illinois, presented 
a paper on “Stresses in Webs and I-Beams.” 
Feb. 21 will be ladies’ night and Judge Cutting 
will speak on ‘‘Washington.” 


The Municipal Engineers of the City of New 
York elected the following officers at a meet- 
ing held Jan. 26: President, Daniel L. Turner; 
first vice-president, William W. Brush; second 
vice-president, Charles E. Gregory; secretary, 
George A. Taber; treasurer, Herman K. Ende- 
mann. The next meeting of the society will 
be held Feb. 23. Francis B. Marsh, J. D. 
Groves and Charles E. Price will present a 
paper on “The New Roads Around Ashokan 
Reservoir.” 


The Engineering Society of Wisconsin will 
hold its annual meeting at Madison, Feb. 25- 
26. Papers will be read on the relation of en- 
gineers and contractors, state inspection of 
public utilities, flood protection, asphalt con- 
erete pavements, surface treatment of old 
macadam, the water softener and its function 
in the treatment of boiler feed water, and 
sewage treatment. Among the speakers will 
be: T. Chalkley Hatton, A. C. Larsen, chief 


engineer of state railroad commission; Prof. 
D. W. Mead; F. G. Summons, director of pub- 
lic works, Milwaukee; W. F. Reichardt and 
James R. Valk. 

The Idaho Society of Engineers, at its an- 
nual convention to be held at Burley, Feb. 
21-23, will hear, among other papers: J. S. 
Longwell, assistant engineer U. S. Reclama- 
tion Service, on “Hydrometric Data and Prac- 
tice on the Minidoka Project”; W. T. Wallace, 
on “Irrigation Pumping and Power Rates 
Therefor,” and A. N. Kimmell, U. S. surveyor, 
on “Surveys of Overflowed Lands in Arkan- 
sas.” Speakers at the banquet, to be held Feb. 
22, will be Barry Dibble on “The Engineer’s 
Opportunity to Serve His Country,” E. B. Dar- 
lington on “The Success of Irrigation Projects,” 
and J. C. Porterfield, W. H. Gibson and C. H. 
Mull. 


Personal Notes 


GEORGE W. BACON, of the engineering 
firm of Ford, Bacon & Davis, New York City, 
has joined the export department of J. P. 
Morgan & Company. Although retaining his 
connection with the engineering firm, Mr. Ba- 
con will devote all his time to the Morgan in- 
terests, the export department of which is en- 
gaged largely in buying supplies for the Allies. 


H. A. BAYFIELD, who has been in charge 
of the Dominion government harbor work at 
Port Nelson, Hudson Bay, has resigned to ac- 
cept a position as engineer in charge of con- 
struction for Norton Griffiths & Company, Ltd., 
on the harbor work at Saint John, N. B. 


H. C. BRowNn, formerly assistant engineer 
in the construction department of the Illinois 
Central Railroad:Company, has accepted a po- 
sition with the Chicago Bridge & Iron Works 
as sales engineer, with headquarters in 
Chicago. 


FRANK P.-TROTT, who served as court 
water commissioner of Arizona for 16 years 
and later became a member and chairman of 
the state board of pardons and paroles of Ari- 
zona, was recently appointed surveyor general 
of Arizona by President Wilson. Mr. Trott 
succeeds Frank E. Ingalls, who was appointed 
to the office 12 years ago. 


JOHN P. MAGUIRE, formerly superin- 
tendent of the subway department of the city 
of New Britain, Conn., has opened offices at 
580 Arch Street, that city, to engage in busi- 
ness as a general engineering contractor. 


L. S. HULBURD, resident engineer in 
charge of construction on the New York State 
Barge Canal at Seneca Falls, has been trans- 
ferred to a similar position in Rochester, where 
he will have charge of some contracts for the 
completion of the canal which are about to be 
let. He will be succeeded at Seneca Falls by 
H. C. Smith. 


D. J. DOUGHERTY, formerly of the con- 
struction department of the maintenance-of- 
way department of the Pennsylvania Railroad, 
has been appointed a member of a party of 
engineers formed to work up an improved sys- 
tem of underground conduits to take care of 
all wires on a portion of the New York divi- 
sion. He was graduated from Pennsylvania 
State College in 1911. 


D. A. GRAHAM has been appointed resi- 
dent engineer for the Canadian Northern Pa- 
cific Railway at Vancouver, B. C. | 


G. B. SwINGLEYy has been appointed su- 
pervisor of bridges and buildings for the San 
Antonio & Aransas Pass Railway at Yoakum, 
Tex, 


A. C. SHIELDS, formerly division engineer 
for the Chicago, Rock Island & Pacific Rail- 
way at Little Rock, Ark., has been appointed 
division engineer of the Missouri division, with 
office at Trenton, Mo. 


E. H. RAQUET, engineer of tests of the 
New York, New Haven & Hartford Railroad, 
has resigned to become manager of the Ameri- 
can Wood Encysting Company, Inc., of New 
York City. 


E. W. D Avis has been appointed a division 
engineer in the Ohio State Highway Depart- 
ment. 


Pauut P. WHITMAN and L. EVANS 
have organized the Industrial Engineering 
Company to engage in consulting practice, with 
offices in the New York Building, Seattle, 
Wash., and at 725 Commerce Street, Tacoma. 
Mr. Whitman was formerly chief engineer of 
the port of Seattle. Mr. Evans is an electrical 
engineer. The firm will give special attention 
to matters relating to railway and marine ter- 
minals, industrial plants, power development, 
and electrical and mechanical applications. 


WARD BALDWIN, consulting engineer, of 
Cincinnati, has been retained as consulting ex- 
pert for the Cincinnati Rapid Transit Com- 
mission to continue the physical valuation of 
the properties of the Cincinnati Traction Com- 
pany. The valuation is to be used by the city 
as a basis for readjustment of fares in the 
revision of the terms of the company’s fran- 
chise in April. 


A. C. KING, deputy light commissioner of 
Chicago, has been retained by the city of Cin- 
cinnati to continue his survey of the properties 
of the Union Gas & Electric Company, of Cin- 
cinnati, preparatory to entering into a new 
10-year contract for natural gas rates. 


H. L. BOWMAN, until recently with the 
American Bridge Company, is now assistant 
to C. E. Smith, consulting engineer, Railway 
Exchange Building, St. Louis. Mr. Bowman is 
a graduate of Pennsylvania State College, class 
of 1911, and was with the American Bridge 
Company from June, 1911, until his recent 
change, excepting one year spent in graduate 
work at the Massachusetts Institute of Tech- 
nology, and a half year spent as instructor in 
structural engineering at Purdue University. 


J. G. GROSSMAN, efficiency engineer for 
the Aberthaw Construction Company of Bos- 
ton, is now located at Hartford, Conn., where 
the company is engaged on work for the Colt 
Patent Fire Arms Company. 


SOLOMON-NORCROSS COMPANY, 
consulting engineers, of Atlanta, Ga., has been 
retained to prepare plans and supervise the 
construction of a sewer system at Owensboro, 
Ky. It is estimated that it will require 3 
months to get the plans ready and about 16 
months to do the work. A bond issue of $225,- 
000 was voted by the citizens of Owensboro 
last November to defray the cost of the work. 


STRAITON HARD, engineer and construc- 
tor, of Atlanta, Ga., will be manager of the 
new office the Ceresit Waterproofing Company 
has opened in that city. Mr. Hard is a gradu- 
ate of Columbia University. 


CHARLES E. HUBER, formerly connected 
with the Alliance Structural Company, of Al- 
liance Ohio, has been appointed engineering 
draftsman and checker for the Wellman- 
Seaver-Morgan Company, of Cleveland, Ohio. 


FRANCIS W. COLLINS, consulting en- 
gineer, of New York City, has been appointed 
consulting engineer of the Roanoke (Va.) 
Waterworks Company. 


NorRRIS E. PARRATT, formerly engaged 
in private practice at Munising, Mich., and city 
engineer of that city, has been appointed en- 
gineer for the Charcoal Iron Company of 
America, of Detroit, at its Manistique, Mich., 
plant. 


CHARLES HARDING, erecting engineer 
of the New York Continental Jewell Filtration 
Company, of 15 Broad Street, New York City, 
has completed the construction of the filtration 
plant at Columbus, Ga., on which he has been 
engaged for the past eight months, and is lo- 
cated temporarily at 154 Academy Street, Jer- 
sey City, N. J: 
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O. F. SIEDER, for the past 8 years assistant 
structural engineer for the Levering & Gar- 
rigues Company, engineers and contractors on 
iron and steel construction, of 552 West Twen- 
ty-third Street, New York City, has been ap- 
pointed chief structural engineer of that com- 
pany. Mr. Sieder was graduated from Lafay- 
ette College as a civil engineer in 1902, and 


entered the employ of Purdy & Henderson, ' 


where he assisted in the design of such build- 
ings as the New York Times and the Bellevue- 
Stratford Hotel. He then went with Westing- 
house, Church, Kerr & Company, assisting in 
the design of the Pennsylvania Terminal Sta- 
tion in New York City, and many large power 
houses. After this service he became designing 
engineer in the bridge department of Milliken 
Brothers and represented the company in South 
America for several years, being located in 
Buenos Aires, where he built some of the first 
“skyscrapers” which were erected in that city. 
For several years after his return to this coun- 
try he was assistant engineer in the bridge 
department of the Eastern Steel Company. 
He left that company to accept an offer from 
the Levering & Garrigues Company. One of 
his chief interests has been an original. and 
practical course in structural engineering, 
which he has conducted for many years in the 
Fawcett School of Industrial Arts in Newark, 
N. J. This is an evening school for engineers 
and draftsmen. Mr. Sieder is in charge of 
the technical department of the institution. 


C. G. ELLIOTT, consulting drainage engi- 
neer of Washington, D. C., and for ten years 
chief drainage engineer of the U. S. Depart- 
ment of Agriculture, has become affiliated with 
the Harman Engineering Company, of 144 Fe- 
donia Avenue, Peoria, Ill., and the firm name 
has been changed to the Elliott & Harman En- 
gineering Company. Mr. Elliott will act as 
consulting ‘drainage engineer of the corpora- 
tion and will have charge of the Eastern 
branch office in the McLachlen Building, Wash- 
ington, D. C. Mr. Elliott was graduated from 
the University of Illinois in 1877 and has been 
engaged in drainage work and sanitary prac- 
tice almost continuously since that time. In 
1866 he was chief engineer of the Red River 
Valley Drainage Commission in charge of sur- 
veys and design for the drainage of almost a 
million acres in Minesota. From 1887 to 1889 
he was in charge of drainage work in Illinois. 
He was appointed chief drainage engineer of 
the U. S. Department of Agriculture in 1903 
and served in that capacity until 1913, when 
he resigned to engage in consulting practice 
in Washington, D. C. Of recent years he has 


‘had an important part in drainage develop- 


ments in the State of Florida. 


L. W. CoINeER, formerly connected with 
the U. S. Reclamation Service, and R. A. See, 
who was also connected with the Reclamation 
Service, have formed a partnership and have 
opened offices at Fort Collins, Col., to engage 
in practice as civil and irrigation engineers. 
Mr. Coiner is a graduate of the Colorado State 
Agricultural College and Mr. See is a grad- 
uate of the University of Missouri and Cor- 
nell University. 


Obituary Notes 


STEVENSON TOWLE, consulting engi- 
neer, of New York City, and formerly chief 
engineer of the Department of Sewers, Bor- 
ough of Manhattan, New York City, died at 
Mamaroneck, N. Y., Feb. 14. He was gradu- 
ated from Columbia University and was, for 
18 years, chief engineer of the Department of 
Sewers. He also was, at various times, park 
commissioner in New York City, a member of 
the first Rapid Transit Commission, a member 
of the commission that laid out Long Island 
City and consulting engineer of the health and 
highway departments of New York City and of 
the Consolidated Gas Company. He was 78 
years old. 
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DANIEL O’BRIEN, of the O’Brien Con- 
struction Company, Syracuse, N. Y., died Feb. 
6. He was formerly the head of the contract- 
ing firm of O’Brien & Hoolihan, which con- 
structed numerous buildings at the Brooklyn 
and Portsmouth, N. H., navy yards, and later 
had contracts on the New York State Barge 
Canal. 


DAVID BROWER, who retired June 1, 1915 
after 54 years of continuous service on the en- 
gineering force of the sewer department of 
the Borough of Brooklyn, New York City, died 
Feb. 14. An outline of Mr. Brower’s profes- 
sional activities was published on page 788 of 
the June 19, 1915, issue of this journal. 


CHARLES BECK, a civil engineer, of 
Ashland, Pa., died recently. He was forty- 
seven years old. 


MICHAEL J. MACK, civil engineer and 
surveyor, of New York City, died Jan. 23. In 
1872 he was on the first survey of the West 
Shore Railroad, as transmitman and chief of 
corps, in the Mohawk Valley, from Utica to 
Fink’s Basin, and from Victor to the Genesee 
River. From 1873 to 1875 he was U. S. as- 
sistant engineer on the surveys and plans for 
the improvement of the Chattahoochee and 
Apalachicola rivers from Alabama to Florida, 
a distance of 350 miles. Also he was on the 
survey for the improvement of the Ouachita 
River for a distance of 300 miles, and for the 
improvement of the Cahaba River for a dis- 
tance of 100 miles. From the latter year until 
1878 he was engaged in private practice in 
New York City and vicinity. In 1878 he was 
appointed U. S. assistant engineer in charge 
of surveys and plans for improving the mouth 
of the Red River in Louisiana. He went from 
this work to become assistant engineer and 
chief engineer of the Belleville & Eldorado 
Railroad. Following this work he prepared 
the first sewerage plan for Topeka, Kan., and 
was, for a time, in the office of the Atchison, 
Topeka & Sante Fé Railroad, and U. S. deputy 
mineral surveyor for New Mexico. From 
1890 he was in Costa Rica on railroad work. 
From 1891 to 1892 he was engaged in the con- 
struction of waterworks in Southern cities, 
and, from 1893 to 1909. he was engaged in 
municipal work in New York City. 


THOMAS J. MOORE, general manager of 
the Philadelphia branch of the Holcomb Steel 
Company, died recently at Atlantic City, N. J. 


S1r CHARLES R. WILSON, a former 
president of the Grand Trunk Railway of Can- 
ada, died in England, Feb. 9. 


GEORGE W.SWINBURNBE, civil and min- 
ing engineer, died in East Orange, N. J., Feb. 
3. He was graduated from Lafayette College 
in 1883 and, during his engineering career, 
was connected with the New York City Croton 
Aqueduct, with George E. Waring on sewage 
and water supply work among other works, 
previous to entering private practice in New 
York City as a member of the firm of Swin- 
burne & Clarke, civil engineers. At the time 
of his death he was connected with the Sterili- 
zation Company of Newark. 


JONATHAN B. HARRIS, a railroad con- 
tractor of international reputation, died at his 
home in Monrovia, Cal., Feb. 9, at the age of 
81. In California Mr. Harris built the Cen- 
tral Pacific and the Southern Pacific lines, 
from Bakersfield south to the Colorado River, 
including the Tehachepi Pass, with its 17 tun- 
nels and 14 miles of track. In the Northwest 
he built lines for the Northern Pacific and the 
California & Oregon and on the island of Cuba 
he constructed an important railroad for which 
he received a substantial reward from the gov- 
ernment. One of his most picturesque exploits 
as a contractor was the construction of a line 
in Guatemala for the Southern Pacific. Here 
he used native labor exclusively, and was han- 
dicapped by governmental regulations, but com- 
pleted the job 7 months ahead of the time set 
by a lapsing franchise, and with a saving of 
approximately $300,000 for the company out 
of its:appropriation. 
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EpGAR M. JESSUP, engineer mainte- 
nance-of-way of the San Pedro, Los Angeles 
& Salt Lake Railway, at Los Angeles, Cal., 
died Feb. 9 at the age of 57. Mr. Jessup spent 
almost his entire life in the service of the San 
Pedro, Los Angeles & Salt Lake and its prede- 
cessor, the Los Angeles Terminal Railway. 
Entering the employ of the latter 30 years ago, 
he assisted in surveying and constructing its 
main line between Los Angeles and Pasadena. 
When the road was absorbed in 1901 by the 
newly organized San Pedro, Los Angeles & 
Salt Lake, he was made engineer maintenance- 
of-way, which position he held until his death. 
He was born in Iowa and spent his early life 
as a surveyor there. 


FREDERICK W. CLARK, a retired 
builder and contractor, died in Chicago, Feb. 5 
at the age of fifty-nine. He was graduated 
from the Massachusetts Institute of Tech- 
nology in 1880, and for ten years followed the 
profession of mining engineer. Then, for six 
years, he was assistant professor of mining 
engineering and metallurgy at his alma mater. 
In 1889 he entered the building and contract- 
ing business in Chicago, and, from 1902 to 
1909 was president of the Clark Construction 
Company. 


GEORGE A. HANCOCK, a well known 
railroad constructor, died Feb. 9 in Los An- 
geles. Mr. Hancock was perhaps best known 
among railroad men as the builder of the At- 
chison, Topeka & Santa Fé shops at Topeka, 
Kan., and the St. Louis & San Francisco shops 
at Springfield, Mo. He was formerly general 
superintendent of motive power of the St. 
Louis & San Francisco Railway, and also as- 
sistant superintendent of machinery of the 
Atchison, Topeka & Santa Fé. He was born 
in 1856 in Toronto, Can., and as a young man 
worked for the Grand Trunk in various capa- 
cities: In 1881 he went to Albuquerque, N. M., 
and worked as a machinist for the Atchison, 
Topeka & Santa Fé, and in a few months was 
made shop foreman at El] Paso, Tex., where he 
remained four years, rising to the position of 
master mechanic. It is said that while he was 
in El Paso Mr. Hancock coupled up the first 
engine for service on the Mexican Central and 
also was on the first engine that ran under 
steam from the United States into Mexico. 
He had been connected for about a year with 
the Southern California Railroad at San Diego, 
Cal., when, in 1885, he was made assistant 
superintendent of machinery of the Atchison, 
Topeka & Santa Fé, with headquarters at To- 
peka, a position he resigned two years later 
to become general master mechanic of the At- 
lantic & Pacific with headquarters at Albu- 
querque. He remained with this road and its 
successor, the Atchison, Topeka & Santa Fé, 
or its subsidiary, the Gulf, Colorado & Santa 
Fé, until March, 1901, when he was made su- 
perintendent of motive power of the St. Louis 
& San Francisco, and a few years later, gen- 
eral superintendent of motive power. Failing 
health forced him to resign in 1914, and he 
traveled a year before taking up his residence 
in Los Angeles. 


Civil Service Examination 


United States.—An open competitive exami- 
nation for an aid, qualified in engineering, is 
to be held March 8 at the usual cities through- 
out the country where service boards are 
located. The position is in connection with the 
Bureau of Standards in Pittsburgh at a salary 
of $840 a year, or with other branches of the 
bureau at a salary of from $600 to $840. Those 
who take the examination must have a thor- 
ough understanding of mathematics, through 
trigonometry and physics and mechanics. Ex- 
perience in laboratory work or one or more 
years of an engineering course in a university 
or a college will be given special consideration. 
Application form 1312, specifying the title of 
the examination, may be obtained from the 
Civil Service Commission, at Washington, D. 
C., or from any of the civil service boards. 
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High Drum Setting and Water 
Weigher Improve Paver 


By setting the mixer drum, on the upper 
part of the frame work of the machine, 9 ft. 
above the ground, the swivel spout on the 
latest type of Smith-Chicago paver exhibited 
for the first time at the Cement Show, Chi- 
cago, makes an angle not less than 20 deg. 
with the horizontal. 

In spite of the high position of the drum 
the designers have kept the center of gravity 
within a few inches of the position in the older 
charging types. This is done by bunching the 


traction and hoisting machinery over the rear 
axle on a one-piece casting supported by a 
heavy cast-steel bolster independent of the 
truck sills. 


AUTOMATIC WATER WEIGHER DISCHARGING 


In the new machines it is claimed that added 
power has been put into the engine so that the 
skip may be unloaded in eight seconds. Dis- 
charge takes place in twelve seconds. The skip 
on the large machine is sufficiently wide to per- 
mit three men to empty their barrows simul- 
taneously. 

A positive and automatic water feed easily 
changed becomes essential on this machine 
since the height above ground precludes a per- 
sonal inspection without difficulty. The photo- 
graph shows this device in the tipping posi- 
tion. The semi-cylindrical tank is supported 
on a pivot and balanced by a weight adjusted 
to the weight of water desired. When the tank 
is empty the weight sinks and raises the tank 
about 3 in. A lug inside the tank engages 
a spindle of the valve controlling the water 
supply from the storage tank holding water 
for five batches. When sufficient water has 
passed into the measuring tank the weight is 
overcome and the tank settles down, closing 
off the supply automatically. When the skip 
is hoisted the tank is tilted through a train of 
levers which are engaged by the front roller. 
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The water then flows into the tank surrounding 
the measuring tank, passing in through the 
feed pipes to the mixer drum at the same 
time that the dry materials enter and mingling 
with them before the batch reaches the bottom 
of the drum. The amount of water can be 
accurately adjusted by moving the weight 
along the graduated lever on which there is 
a rack to hold it in any fixed position. 

The ‘thigh drum type of paver is made in 4, 
7, 10 and 16-cu. ft. sizes, wet measure, by the 
T. L. Smith Company, Milwaukee. 


Steel and Iron Plants on the Pacific 
Coast Add Extensions 


The Pacific Coast Steel Company on Jan. 25 
awarded contracts for two new 60-ton open 
hearth furnaces which will be installed imme- 
diately as additions to the South San Francisco 
plant of this company. This addition to the 
equipment will raise the capacity of this plant 
from 200 tons to 500 tons of finished product 
per day. With the new furnace a 36-in. bloom- 
ing mill will be installed and the limiting size 
of structural shapes which can be handled will 
be increased to 15-in. I-beams. 

Simultaneously with the San Francisco plant 
increase, the Seattle mills will receive an addi- 
tional 60-ton furnace which will increase the 
capacity at that point to 11,000 tons per month. 
The raw product which this company uses is 
brought from red hematite mines in China 
under long term contracts. The fuel used in 
the mills is California petroleum. 

The plant of the United Engineering Works 
of Alameda, Cal., was purchased on Jan. 26 
by the. Union Iron Works of San Francisco, 
which company plans, it is announced, to re- 
model the plant and equip it for shipbuilding 
work. The transfer involved about $1,000,000, 
it is reported, and the remodeling is to cost 
$250,000. 
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Oil Pressure Pump Designed for 
Electrical Machinery 


A motor-drive pump designed especially for 
forcing oil under the bearings of electrical ma- 
chinery has recently been placed on the market 
by the Goulds Manufacturing Company, pump 
builders, Seneca Falls, N. Y. 

This pump, which is known as Goulds Fig. 
1673 is of the single-acting, quadruplex, hori- 
zontal type with %-in. cylinders and stroke of 
4 in. It is designed for a capacity of 2 gal. 
per minute against a pressure of 1200 Ib. The 
base of the pump is built with a self contained 
reservoir of 10-gal. capocity, to which the oil 
returns from the bearings. 


Business Notes 


The Lenher Engineering Company, sales 
agents for the S. Flory Manufacturing Com- 
pany, manufacturer of hoists and cableways, 
has moved its offices to 95 Liberty Street, New 
York City. 
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The Pacific Coast Steel Company has moved 
its Seattle sales office to 915 Alaska Building 
in the same city. 

National Paving Brick Manufacturers’ Asso- 
ciation will hold a meeting at Hotel Statler, 
Cleveland, Feb. 21-22. Will P. Blair, Brother- 
hood of Locomotive Engineering Building, 
Cleveland, is secretary of the association. 

S. E. Elmore, formerly Central sales man- 
ager of the Bucyrus Company, manufacturer 
of steam, oil and electric shovels, hydraulic 
machinery, drag line excavators and railway 
cranes, of South Milwaukee, Wis., has been 
appointed superintendent of the company’s 
Evansville plant. E. C. Hingston will succeed 
him at Chicago as Central sales manager, and 
G. H. Hutchinson will be Western sales man- 
ager, having his office at the Merchants’ Na- 
tional Bank Building, San Francisco. 


Trade Publications 


The following companies have recently is- 
sued trade literature: 


Rogers Brothers Company, Albion, Pa., 
catalog A, 16 pages, steel two-wheeled auto 
trailers. 


Pioneer Asphalt Company, Lawrenceville, 
Ill., circular, 8 pages, road asphalt and surface 
asphalt. 


M. Smolensky Manufacturing Company, 932 
Garfield Building, Cleveland, Ohio, catalog, 16 
pages, suction and check valves, price list. 


Trussed Concrete Steel Company, Youngs- 
town, Ohio, catalog, 32 pages, Kahn portable 
steel houses; garages, contractors’ offices, etc. . 


‘McClintic-Marshall Company, Pittsburgh, 
portfolio, 48 pages, photographic reproductions 
of steel building, bridges, etc., furnished and 
erected by this company. ; 

American Cement Machine Company, Inc., 
Keokuk, Iowa, circular, 16 pages, Boss concrete 
mixers, road pavers and mortar mixers of 
5-ft., 74%4-ft., 10-ft. and 15-ft. capacities. 


Expanded Metal Engineering Company, 101 
Park Ave., New York, booklet, 12 pages, new. 
building ordinance of New York City, and use 
of steelerete mesh for floor and wall construc- 
tion. 


Warren Brothers Company, 142 Berkeley 
Street, Boston, Mass. Catalog, 11 x 8% in., 30 
pages, illustrated. Narrates the history of 
Warren’s portable asphalt plant, its experi- 
mental stages and their results, and describes 
the particular fitness of this machine for as- 
phalt paving mixing, as to its construction, 
operation and maintenance expenses. It is 
typographically well compiled and is logically 
arranged in the way it treats the evolution of 
the Warren plant. 


U 

E. I. du Pont de Nemours Powder Company, 
Wilmington, Del. Booklet, 6 x 9 in., 128 pages, 
illustrated; entitled, “Road Construction and 
Maintenance.” While the object of this publi- 
cation is doubtless to promote the use of ex- 
plosives in road building it does not restrict 
itself to this phase of the subject only, but 
rather goes in great detail into the general 
subject of road construction and maintenance. 
The way in which the text is classified is suffi- 
cient to indicate the general nature of the 
book. For instance, it commences with loca- 
tion and construction of roads, goes on to 
clearing of rights-of-way, then, discusses road 
drainage and deprecates the practice of mak- 
ing heavy grades, instructing in the means 
for their reduction. From here the book takes 
up the subject of subgrades and surfaces, ex- 
plaining in detail the various practices of 
road construction and enumerates various 
methods of upkeep of country roads. Closing 
it describes equipment, such as_ scrapers, 
drags, rollers, graders, etc., and finally comes 
into its own by a general description of ex- 
plosives and blasting supplies. Appended is a 
glossary of road building terms, as well as 
some valuable advice on handling of explo- 
sives. The book, which is in reality a text 
book, will be sent to whosoever applies for it, 
provided this journal is mentioned. 


